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BIBLIOMETRICS 
INTRODUCTION 
The discipline that investigates the properties and 
behaviour of information the forces governing the flow of 
information and the means for processing information for 
optimal accessibility and usability is termed as "Information 
Science" whereas information in the message conveyed or 
intended to be conveyed by a systematized body or ideas or 
its accepted or acceptable substitutes. 
After second world war, information explosion has 
been taking place. In the present age, librarians have been 
observing the ever growing number of bibliographic units 
like books, periodicals, articles. In periodicals, 
corresponding increase in the size of library collection, 
number of catalogue cards, changes in search strategy and 
so on. This becomes all the more problematic because of the 
inelastic budgetary provisions, realizing these factors, no 
single library can afford to acquire every document. Hence, 
limited and selected procurement of journal seems to be one 
of the practical remedies. Bibliometrics is relatively of recent 
origin. Biblio-studies are conducted to identify the pattern 
of publications, authorship, and citations used for a subject 
etc. over a period of time and thereby offering insight into 
the dynamics of the area under a particular study. 
Bibliometrics today has attained sophistication and 
complexity having national, international and 
interdisciplinary character. It has clearly become established 
as a sub discipline with its applications in the history and 
sociology of knowledge, Communication and Information 
science. 
1. BIBLIOMETRICS : ITS ORIGIN AND HISTORY 
The first recorded study on Bibliometrics was done in 
1917 by Cole and Bale's the study on 'The History of 
Comparative Anatomy part-L' "A statistical Analysis," for 
the first time the expression "Statistical Analysis" has been 
used in the literature. The second study done by Hulmes in 
1923 used the expression 'Statistical Bibliography'. The 
third study was the pioneering work of Gross and Gross 
reported in 1927 the used the method of counting and 
analysis of the citations appended to article in the journal of 
"American Chemical Society", and produced a list of journals 
of importance in chemical education. After Gross and Gross, 
the term statistical Bibliography was used by Henkle in 1938 
in his article, "The periodical literature of Biochemistry", the 
same term was used by Gosnel in 1943-1944 by Fusseler in 
1948-49, by Raising in 1962 in their work. 
In 1968 Pritchard analyzed the term' Statistical 
Bibliography' and found it to be confusing with' Statistics' 
and, Bibliography on statistics'. Therefore, he coined 
another term i.e. called "Bibliometrics". 
2. DEFINITION OF DIFFERENT ANALOGOUS TERM 
Bibliometrics is just one of the many sciences whose 
name ends with metrics. Many scientists have used the term 
under different names, but the concepts were more or less 
same. Some well established subdisciplines like, 
Scientometrics, Informatrics, Econometrics etc. 
2.1 Librametrics 
The terms "Librametry" historically appeared first in 
1948. It was suggested by Indian library scientist S.R, 
Ranganathan. Under this term he suggested using of 
mathematical and statistical method for analysing library 
activities and library resources. But this term did not take its 
place in library science and was forgotten for many year. 
Later it was called Librametrics. 
2.2 Scicntomctrics 
In 1969, the term' Scientometrics' was suggested by 
two Russians named Nalimou and Z. MuJchinko in their 
book "Scientometrics: The investigation of science as 
development of information process" According to them 
Scientometrics is a complex of quantitative methods, which 
are used to investigate the processes of science. 
2.3 Informctrics 
The FID's term' Informetrics' was suggested by German 
scientists A Blackert and S.Z. Zyqel in 1982 as a newly 
formed branch of science, using mathematical level and 
practical information activities. 
2.4 Wcbometrics or Cybcrmctrics : 
Recently a new growth area in bibliometric has been in 
the emerging field of Webometric or Cybermetric as it is in 
often called. Webmetrics can be defined as using of 
bibliometric techniques in order to study the relationship of 
different site on World Wide Web such techniques may be 
also be used to map out (called "Scientific maping" in the 
traditional bibliometric research area of tlie web) some otl-ier 
well established subdiscipline like Econometric, 
Psychometrics, Socimetrics and Biometrics. 
3. BIBLIOMETRICS: ITS MEANING AND 
DEFINITION 
Etymologically Bibliometrics is composed of two distinct 
words i.e. biblio and metrikas. The prefix Biblio is a Greek 
word meaning books and Metrikas means measurement. So 
Bibliometrics is the Science of measurement pertaining to 
books or documents. 
It is the term 'Bibliometrics' implies the use of 
quantitative or statistical methods to study the behaviour of 
information. 
There are number of definitions of Bibliometrics given 
by the different researcher such as Hulme, Raising; 
Fairthorne, Schrader, Sengupta, and others. However, a 
more elaborate concept of Bibliometrics has recently been 
expounded by Egghe, who define it has the developm.ent and 
application of mathematical (including statistical and 
optimizational) models and techniques to all aspects of 
communication (including libraries, documentation and 
information centres science policy.) 
Diverse interpretation of tlie terms have been put 
forward by many authors over the years. 
> According to Wyandham E. Hulme ( 1 9 2 3 ) 
The purpose of Statistical Bibliography is to shed 
light on the process of written communication and of the 
nature and course of development of a discipline by means 
of counting and analysing the various facets of written 
communication. 
> According to Miles. L. Raising (1962) 
The assembling and interpretation of statistics 
relating to books and periodicals... use of books and journals 
and to ascertain in many local situations the general use of 
books and journals. 
> According to Pritchard (1968) 
Application of mathematical methods to books and 
other media of communication. 
> According to R.A. Fairthorns (1969) 
Quantitative treatment of the properties of record 
discourse and behaviour appertaining to it". 
> According to D. T. Hawkins (1977) 
Quantitative analysis of the bibliographical features 
of a body of literature. 
> According to W.G. Potter 
Bibliometrics is the study and measurement of the 
publication patterns of all forms of written communication 
and their authorship. 
> According to Alwin. M.Schradcr 
Biblimetrics is the scientific study of recorded 
discourse. 
> According to R.N. Broadus 
Bibliometrics is the qualitative study of physical 
published units of bibliographic units of Surrogates either. 
> According to I.N. Sengupta 
Organization, classification and quantitative evolution 
of publication patterns of all macro and micro 
communications along with their authorship by mathematical 
and statistical calculus. 
Expressed simply, Bibliometrics is the study that uses 
statistical and mathematical method to analyze. The 
literature of a discipline as it is patterned in its 
bibliographies. 
4. BIBLIOMETRICS : ITS SCOPE 
The scope of Bibliometrics include the study of 
relationship within a literature or describing a literature. 
Typically these description focus on consistent patterns 
involving authors, monographs journals, subjects, languages 
and forms. Ronald Stevens has considered Bibliometrics as a 
quantitative science and divided its scope into two basic 
categories. 
4 . 1 . Descriptive Bibliometric Productive to 
Count, which includes: 
(i) Geographic 
(ii) Time period, and 
(iii) Discipline 
4 . 2 . Evaluative Bibliometric or Literature use 
count, which includes: 
(i) Reference count 
(ii) Citation count 
Stevens further adds that descriptive Bibhometrics 
include the "study of the number of publication in a given 
field or productivity of literature in the field, for the purpose 
of comparing the amounts of research in different countries, 
the amount produced in different subdivisions of the field. 
The kind of study is made by a count of the papers, books 
and other writings in the field or often by count of theses 
writings which have been abstracted in specialized 
abstracting journals. The other i.e. evaluative Bibliometrics 
include the study of the literature used by research workers 
in a given field. Such a study is often made by counting the 
reference cited by a large number of research workers in 
their papers." 
5. BIBLIOMETRICS: ITS PURPOSE 
Hulmes, the pioneer of the 'statistical bibliography' 
clearly stated the purpose of Bibliometrics is to shed light on 
the processes of written communication and of the nature 
and course of development of a discipline (in so far as this 
displayed through written communication), by means of 
counting and analyzing the various facets of written 
communication... According to Schrader "the objective of 
Bibliometrics is a scientific study to produce ideas that is 
theory about recorded discourse and its important 
properties. 
According to Dr. S.N. Singh "The purpose of 
Bibliometrics is to provide quantitative analysis of the 
phenomenon growing with documents, their organization, 
use and services in library and information centers and 
systems. It offers to the information worker a type of 
statistical technique for the study of characteristics and 
attributes of literature and that of communication media". 
The main purpose of Bibliometric study is: 
a. To find major form of literature. 
b. To prepare a ranked list of journals. 
c. To make a comparison between ranked journals. 
d. To identify the country with greatest literary 
output. 
e. To find out the chronological literature scattering 
of all cited literature. 
f. To ascertain the amount of utilization of language.-
So Bibliometric studies are generally based on 
quantitative measurements without any qualitative 
evaluation. They are therefore considered only as partial 
indicators of scientific progress so, its purpose basically is to 
provide information about the structure of knowledge and 
how it is communicated. 
6. BIBILIOMETRICS : ITS SIGNIFICANCE IN THE 
RESEARCH 
At present it is an establisl-ied technique covering wide area 
of knowledge, which provides for a more practical task. Day 
by day, it is attaining sophistication and complexity, having 
national, international and interdisciplinary character. It has 
established itself as a viable and distinctive research 
technique of studying science of science based on 
bibliographic data. As a matter of fact, its backbone lies in 
its sound theoretical foundation most efficiently and 
effectively laid by some pioneers like Gross, Lotka, 
Bradford, Zipf, Cole Brother, Pritchard, Garfield, Hulme, 
Fairthorne and many others who are all not basically 
librarians, but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable 
of throwing light on various complicated problems faced by 
many while handling information to quantify the process of 
written communication. It has established itself as a variable 
and distinctive measurement of human knowledge. Data 
analysis both of citations and of volume of publications year 
can be useful in planning retrospective bibliographies. 
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Bibliometrics also provides information about the 
structure of knowledge, its classification studies give 
information about the subject, language and country 
relationship, which is based on literary warrant. 
Bibliometrics is very useful in any field of research or in any 
discipline or individuals, to improve some part of library or 
information science. 
7. BIBLIOMETRICS : ITS LAWS 
As Bibliometrics law has evolved, a series of law have 
developed within an academic discipline these laws help 
researchers to study some common activity examples of 
activities could be the use of library materials, author 
productivity or the dispersal of articles on a particular 
subject. Some of the more well known laws are Bradford's 
law, Lotka's law, and Zipf's law. These are fundamental laws 
are as follows: 
7.1 Lotka's Inverse square Law 
In 1926, Alfred J. Lotka statistician in an Insurance 
Company proposed his Inverse Square Law correlating 
contributors of scientific papers to their number of 
contributions. He claims that a large proportion of the 
literature is produced by a small number of authors and it is 
12 
distributed so as the number of people producing n' papers 
or articles is approximately'y'proportional to 1/n^. 
Author a—7 
n 
Where 'n' is the number of contributions or articles. 
For this, he analyzed the decennial index of 'Chemical 
Abstracts' from 1907-1916. He collected 6891 names of 
the authors contributing 1, 2, 3 etc. entries in literature. 
On the basis of this data, Lotka deduced a general 
equation, for the "relation between the frequency 'y' of 
persons making' x' contributions as follows: 
Xny = constant 
If n = 2 then, the result as follows" 
"In the case examined it is found that the number of 
persons making 2 contributions is about one-fourth of those 
making one contribution, the number making 'n' 
contributions is about 1/n^ of those making one and the 
proportion of all contributions is about 60%. 
In other words, for every 100 authors contributing one 
article, 25 will contribute two articles, about 11 will 
contribute 3 articles and 6 will contribute 4 articles and so 
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on. The observed figure for single article authors were 
57.09% for chemical abstract data (61,891 contribution) and 
59 = 2 present fnr physir.al data (1 .,325 nnntrihutor). Through, 
the law was based on the study of Chemistry and Physics 
literature later it has generated much interest and attracted 
the attention of researchers and it has been applied and 
tested in many other fields. 
No. of Authors 
100 
25 
11 
6 
4 
No. of Articles 
1 
2 
3 
4 
5 
7 .2 . Zipf's law of word occurrence (1933) 
This law was given by Zipf's in 1933. Zipf's developed 
and extended an empirical law, as observed by Estoup 
governing a relation between the rank of a word and the 
frequency of its appearance in a long text. 
If 'r' is the rank of a word and 'f is its frequency, then 
mathematically Zipfs's law can be stated as follows: 
ra-=>rf = c Where 'c' is a constant 
This law states that "in a long textual matter if words 
are arranged in their decreasing order of frequency, then the 
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rank of any given word of the text will be inversely 
proportional to the frequency of the occurrence of the 
word." 
He found that by multiplying the numerical value of 
each rank (r) by its corresponding frequency (f) be obtained a 
product (c) that is constant throughout its text e.g. 
Rank (r) 
1 
2 
3 
Frequency (f) 
600 
301 
198 
Product (rf) = c 
600 
602 
594 
The above table shows distribution of words, almost 
inversely proportional to the frequency of occurrence of the 
word. 
7.3. Bradford's Law of SIcattering:-
Samuel Clement Bradford, keeper of Science Museum 
in London, gave a Law of Scattering in 1948. This Law is 
related to scattering of journals. In this law the scattering 
term is used scattering of journals means the articles devoted 
to a particular subject are found in other journals (which are 
related subject to that particular subject). 
Bradford's Law is perhaps the best known of all the 
Bibiliometric concepts. His law describes how the literature 
on a subject is distributed in journals. He divided the articles 
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found on a subject into three equal zones, which increase by 
a multiple of about five. If periodicals are listed in 
decreasing productivity i.e. the journals that yield the most 
relevant articles coming first and the most unproductive last 
then the journals will be grouped into a number of zones 
each producing a similar number of relevant article. 
However, the number of journals in each zone will be 
increasing very rapidly and show a geometric progression. 
The relationship between the zones is to be given by 
following equation. 
1 : n : n^ 
Where n = number of journals 
Bradford also plotted graphs of the cumulative number 
of source item f (r) versus the logarithm values of the 
cumulative number of journals {log n.). Such a graph, is 
sometimes called as Bradford's Bibliograph. 
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This graph shown as a rising curve, API, and then 
continues as a straight line. The rising part of the graph 
represents the nucleus of highly productive journals. The 
points PI, P2 and P3 on the bibliograph are the boundaries 
of three equiproductive zones in which the same number of 
articles as the nucleus derived from an increasingly larger 
number of journals. 
8. OTHER LAWS 
The other important laws that need to be mentioned 
there are: 
8 . 1 . Price's square root law of scientific productivity: 
This law was given by Derek De Solla Price in 1963. 
This law states that "half of the scientific papers are 
contributed by the square root of the total number of 
scientific authors". 
8 .2 . Garfield's Law of Concentration: This law was 
enunciated by Eugene Garfield in 1971. This law states 
that "a basic concentration of journals is the common 
core of nucleus of all fields". 
8 .3 . Sengupta's Law of Bibliometric: This law has been 
put forward by Sengupta, in 1973 which is also known 
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as off setting weightage formula for reranking 
periodicals to avoid discrimination against new journals 
which necessarily have citation credits. This is basically 
an extension of the Bradford's Law. 
It states that "during phases of rapid growth of 
knowledge in a scientific discipline, articles of interest to 
that discipline appear in increasing number of periodicals 
from that field". 
Mathematically this law stands in the following 
form: f(x+y) = a + b log (x+y) 
Where f (x+y) is the communicative number of 
reference as contained in the first (x+y) most productive 
journals, x indicate number of journals in the same discipline 
and y stands for number of journals of unrelated disciplines 
(y>x) and 'a' and 'b' are two constant. 
9. BIBLIOMETRICS : ITS APPLICATIONS 
The technique of Bibliometrics have extensive 
applications equally in Sociological Studies of Science, 
Information Management, Librarianship, History of Science 
including Science Policy, Study of Science and Scientists and 
also in different branches or Social Science. 
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• 
• 
• 
• 
Some of the areas where bibliometric techniques can be 
used are: 
<• To identify research trends and growth of knowledge. 
<• To estimate comprehensiveness of secondary 
periodicals. 
To identify users of different subjects. 
To identify authorship and its trends in documents on 
various subject. 
To measure the usefulness of adhoc and retrospective 
SDI services. 
To forecast past, present and future publishing trends. 
To develop experimental models correlating existing 
ones. 
To identify core periodicals in different disciplines. 
To formulate an accurate need-based acquisition policy 
within the limited budgetary provision. 
To adopt an accurate weeding and staking policy. 
To initiate effective multi-level network system. 
To study obsolescence and dispersion of scientific 
literature (clustering and coupling of scientific papers). 
To predict productivity of publishers, individual 
literature authors, organizations, country of that of an 
entire discipline. 
19 
• 
• 
• To design automatic language processing for auto-
indexing, and abstracting and auto-classification; and 
• To development norms for standardization. 
Most of the Librametry/lnformetric studies in the library 
and information field are concerned with the different types 
of uses and degrees to which user needs are satisfied. The 
studies are, however, becoming more analytical than 
descriptive. These studies may be ground as: 
••• To make a careful and intensive study of the library 
situation (in the late 40's). 
• To measure the adequacy of library collection for 
present and possible future library programmes (in the 
late 50's and in 60's). 
*> To discover mathematical and statistical models for 
various phenomenon which we experience in library 
and information work and studies. 
Methods used in empirical studies in the library and 
information field vary from one study to another. In several 
field studies questionnaires have been used. Casual visits, 
checklists, correspondence and interviews with user, and 
combinations of these with questionnaires, have also been 
used. The results are sometimes not compatible with each 
other or easy to compare because of the bias involved in the 
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data collection methods. Nevertheless, the trends in 
informetrics in toward discovery of theory and/or 
generalized mathematical model of the library/information 
use phenomenon. Hopefully, these studies will help in 
achieving better services to library and information users and 
efficiency in information system and service management 
envisioned in Ranganathan's Five Laws of Library Science. 
LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the 
Bradford distribution some other researchers could not get 
the satisfactory results. Gross found that the scattering of 
research papers among physics journal deviated from that 
predicted by Bradford's Law. Out of 50 bibliographies 
studies by Chonez, only six followed the law, he calls the law 
pseudo-scientific. 
In the case of Lotka' s law it was found to fit in most 
cases. However, the value of indexing was found to vary 
different groups of scientists. 
Another problem with Lotka's law is that it totally 
ignores the potential authors who have produced any 
publication so far. 
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CONCLUSION 
Bibliometrics analysis, has now become a well-
established part of information research, and a quantitative 
approach to the description of documents and examination 
of services is gaining ground both in research and practice. 
It offers to the librarian, the students, the teacher, the 
sociologist of knowledge, and the publisher, a type of static 
not hitherto considered, which can complement further more 
traditional approaches to the study of bibliography and 
communication. As the definition suggests, Bibliometrics can 
be applies to any subject area and to most of the problems, 
concerned with the written communication. 
Bibliometric techniques have been gaining recognition 
and importance especially during the past two decades. The 
results of such studies are increasingly being applied to 
manage the library and information science resources and 
services more effectively. The studies of subject literature 
and their characteristics have also been found useful and 
helpful in managing the research and development activities 
in those subject specialists. 
Application of Bibliometrics technique is found in 
selecting most important journals in a given field of 
22 
knowledge. The exponential growth of literature and rapid 
development of libraries generated several evolutionary 
studies about effectiveness and efficiency of information 
services. These studies led to the identification and 
application of appropriate quantitative measuring technique 
known as bibliographical control, as it is not possible to start 
efficient service without analyzing the size and character of 
literature. 
So expressed simply 'Bibliometrics' is the statistical or 
quantitative description of a literature, a group of related 
documents that furnishes possible methods by which 
significant features of a literature may be described" and its 
working monitored. In fact Bibliometrics has grown out of 
the realization that literature is growing and changing at a 
rate with which no librarian or information worker equipped 
with traditional bibliographic methods and skill, could keep 
abreast. 
23 

BIBLIOGRAPHY 
1. BRADFORD (SC). Documentation. Washington, Public 
Affairs Press, 1950; 28 p. 
2. DEVARAJAN (G). Bibliometric Studies. New Delhi, ESS 
ESS Publication, 1997; 28 p. 
3. GROSS (OV) Bradford's Law and the Keenen 
Gotherton Data. American Documentation. 18, 1967; 
p. 46-8. 
4. GUHA (B). Documentation and Information. Calcutta, 
The World Press, 1978; p. 279-91. 
5. PRASHER (RG). Library and Information Science: 
Parameters and Perspective. New Delhi, Concepts, 
1997; p. 245-346. 
6. PRITCHARD (A). Statistical Biography or Bibliometric. 
Journal of Documentation. 25: 1988; p. 179-191. 
7. SENGUPTA (IN). New Bibliometric Technique for 
Quantitative Evaluation of Core Journal of Basic 
Sciences Horizon. New Delhi. Allied, 1986; p. 329-68. 
8. SENGUPTA (IN) Bibliometric: A bird eye view. lASLIC 
Bulletin. 30, 1985; p. 167-74. 
24 
9. SCHRADER (AM). Teaching Bibliometric. Library 
t- "• 
Trends. 30(6): 1981; p. 151. 
10. EGGHE (L). An Exact Calculation of Price's Law for 
Law of Lotka's. Scientometrics. 11: 1987; p. 81-97. 
11. POLTER (WG). Introduction to Bibliometrics. Library 
Trends. 30; 1981; p. 5-7. 
12. RASING (L Miles). Statistical Bibliography in the 
Health Science. Bulk of Medical Library Association. 
50; 1962; p. 450-461. 
13. RANGANATHAN (SR). Librametry and its scope, 
Bangalore, DRTC, 1969, p. 144-161. 
25 
- ^ 
PESTICIDES 
1. INTRODUCTION: 
Pesticide means any substance intended for preventing 
destroying, attracting, repelling or controlling any pest 
including unwanted species of plants or animals during 
production, storage, transport, distribution and processing 
of food, agricultural commodities or animal feeds or which 
may be administered to the animal for control of 
ectoparasites. The term include substances intended for use 
as a plant growth regulation defolient, desiccant, fruit 
thinning agent or sprouting inhibitor and substances applied 
to the crops either before or after the harvest to protect the 
commodity from deterioration during storage and animal 
nutrients, food additives and animal drugs. Pesticide is a 
general term used in connection with any pest. More specific 
terms are available for individual pest categories. Pest are 
any organisms, insects, rodents, nematodes, fungal diseases, 
weeds, herbs, bacteria, viruses etc. which are injurious to 
the health of man or to man's economic efforts. 
Pesticides are the poisons, which are found everywhere 
in all over the world. World wide, pests are destroying about 
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harvested, up to 20% of the crops are destroyed by insects, 
nematodes, rodents, and birds. Thus nearly 50% of the 
potential world food supply is being destroyed annually by 
pest. This situation occurs despite all efforts to manage and 
control pests with pesticides and alternate non-chemical 
controls. These enormous direct losses of food by pests 
produced the food demanded by a growing world population. 
Adkisson (1981) has pointed out that "Improved pest control 
technology offers one of the best and quickest way for 
increasing food product on a global scale". 
There are four hundred pesticides ingredients approval 
for use in the UK, and there are over three thousand 
different brands on the market. Pesticides are widely used in 
producing food. These may remain in small amount (called 
residue) in or on fruits, vegetables, grains and other foods. 
To ensure the amount of the food supply EPA 
(environmental Protection Agency) regulates the amount of 
each Pesticide that may remain in or on foods for this the 
EPA has set the limits, called tolerance, for pesticide residue 
in food. 
Pesticide can cause the health problem that might 
occur over a long period of time. However these effects 
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depend on how toxic the pesticide is and how much of it 
consumed. For these reasons, the United States Federal 
Government carefully regulates pesticide to ensure that their 
use does not pose unreasonable risks to human health or the 
environment. 
Pesticides have emerged as the only weapons to 
control and manage plant pests and diseases, making their 
precursors, the chemical warfare industry bigger and 
stronger. Their pronounced effectiveness have made them 
undispensible and led to exponential rise in their use. 
Several groups of pesticide specific, broad spectrum and 
systemic have been developed over the year. With 
advancement of chemistry, the marketability of pesticide has 
increase several folds. 
2. WHAT ARE PESTS: 
Pest are any organisms, insects, rodents, nematodes, 
fungal diseases, weeds, herbs, bacterias, viruses etc. which 
are responsible for destroying or damaging the crops. 
2.1 Insect Pests: 
Insect pests account for considerable losses to the 
crops, but the extract magnitude of such a loss is not fully 
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understood. The loss suffered by a crop is a function of the 
pest population, behaviour of the insect pest and the crop 
plants. Damage to the plant occurs because of the effect of 
injury by the insect. A simple damage to the plant by an 
insect may or may not lead to crop loss. The reduction in 
quality/quantity of the produce is the crop loss. The loss in 
quality may affect the appearance of the crop produce. Its 
nutritive value or it may result in the produce being rendered 
unfit for use. Every loss may not be economic, since the 
economic loss would be influenced by factors such as the 
technology available for crop protection, cost of avoiding 
the potential loss, marketing conditions and the ultimate use 
of crop produce. 
Insect pests damage crop plants either by feeding or 
during the process of oviposition. Some of insect pest 
species are host specific and they feed on plants of a single 
species and are termed monophagous. Others attack plant 
species belonging to the same family and are known as 
oligophagous. The third category of polyphagous pests are 
capable of infecting plants species as regards their site of 
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feeding and oviposition, as for example leaf-hoppers, leaf 
miners, fruit-borers or root -borers. They cause damage to 
only one part of the plant. 
2.2 Factors Determining Crop Losses: 
The type of loss by an insect pest is influenced by the 
mechanics, location, velocity and intensity of damage. 
Mechanics relates to the means or the tools that are being 
used to cause damage. The feeding and oviposition habits of 
insects determine this type of loss. Location means the parts 
on which the insects are active velosity or the activity 
describes the amount of destruction caused by an insect in a 
unit time (at one or more than one location). Intensity 
relates to the higher or lower level of quantitative or 
qualitative damage, depending upon the insect numbers 
operating for a period of time at a known rate of activity. 
a. Mechanics of Damage: 
The insect pests have the following types of mouth 
parts: 
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Chewing Type: 
Strong mandibles and maxillae help in tearing off and 
masticating the food. This type is found in caterpillars, grubs 
and adults of beetles, grasshoppers and locust. 
Rasping and Sucking Type: 
The epidermis of tissues are lacerated and the exuding 
sap is sucked as in the case of thrips. 
Piercing and Sucking Types: 
A highly specialized form consisting of a tubular 
structure which encloses needle-like structures. It is 
characteristic of leaf-hoppers, whitefly, aphids, scale insects 
and hemipterous bugs. 
b. Location of Damage: 
Based on the feeding behaviour of insect pests, they 
can grouped into external and internal feeders. Depending 
upon the plant part being damaged, the pest may damage 
the subterranean parts, stems of herbaceous plants, trunks 
and main branches of trees, twigs and buds, leaves flowers 
and fruits. 
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b.i. Subterranean Parts: 
The injury to roots is reflected in the above ground 
portion of the plant in the form of stunted growth and 
yellowing withering and drying up of leaves. 
b.ii Stems of Herbaceous Plants: 
Insect pests having chewing type of mouth parts cause 
damage to stems of herbaceous plants by eating the whole 
plant as in the case of locust and grasshoppers or by cutting 
the stem at the ground level as in the case of cutworms. 
Internal feeders damage by laying eggs either in or on the 
stem. 
b.iii Twigs and Buds: 
Many externally feeding crop pests damaging twigs and 
buds and may often kill them. Those having piercing and 
sucking mouth parts, as for example, aphids and mealy bugs, 
may cause curling, dwarfing, dying-back and darkening of 
the plants. Tissue borers such as spotted bollworms of 
cotton feed internally in the twigs and apical buds which 
gradually wilt, droop downwords and dry up. 
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b.iv Leaves: 
Pests feeding on leaves generally cause damage in an 
indirect way except in the case of those which infest leaf 
producing crops, such as tobacco caterpillar on tobacco and 
cabbage borer on cabbage. External feeders such as locust 
and grasshoppers, grubs of beetles, caterpillars may do 
extensive feeding on leaves. 
b.v Flowers and Fruits: 
Pest injury to flowers and fruits is most important from 
the economic points of view because production gets 
lowered as a consequence of infestation. Pests may feed 
externally on the small fruits which may or may not be shed. 
Pests with piercing and sucking mouth parts cause external 
damage by sucking sap from flowers and newly formed fruits 
which may drop as a result of such infestation. 
2.3 Types of Losses:-
The losses due to insect pests can be categorized in 
many ways, depending upon the significance of the pests 
and their management. 
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(a) Direct Losses: 
These related to decrease in productivity (quantitative) 
or intrinsic value/acceptability of the produce (quahtative). 
Direct qualitative losses include killing of flowers, buds, 
twigs of whole plant because of infestation by a pest having 
either chewing or piercing-sucking mouth parts, eg. locust 
and grasshoppers boUworms, fruit-borers, root-borer, etc. 
Direct qualitative losses include light infestations of fruits by 
the scale; puncturing of normal fruits immediately before 
harvest owing to feeding or ovipostitonal activity. 
(b) Indirect Losses: 
There are primarily of economic interest as for 
example decreased purchasing power of the agriculturist and 
those depending on agriculture owing to reduced production. 
This will lead to decrease in related activities, reduced 
productivity of agro-based industries expenses incurred for 
importation of agricultural produce and also forced 
acceptance of less desirable substitute products. 
(c) Actual Losses: 
These include the total value of losses, both direct and 
indirect, the cost of control measures along with the amount 
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spent on researcher for developing pest control technology 
and also the expenditure incurred for diffusing pest control 
knowledge among the agriculturists. 
(d) Recognized and Hidden Losses: 
These are also subjective terms showing as to whether 
the factors determining the loss are known or not. 
(e) Avoidable and Unavoidable Losses: 
There are also subjective terms related to the belief as 
to whether a certain pest can be controlled or not. 
Any of above discussed method can be suitably 
modified and used for estimating loss in yield of given crop. 
The degree of pest infestation and the damage caused by it 
may differ from field to field in the same season and from 
season to season in the same field. In case of crop losses 
have to be worked out on the regional/state basis, the 
number of places from where estimations have to be made 
are more important than the degree of precision of the 
technique employed. 
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3 . CONTROL OF PESTS: 
The discovery of DDT and other organic compound, 
during the second world war was considered a boon for the 
control of pests, because these chemicals were highly toxic 
to insect but were considered comparatively harmless to 
mammals. 
According to modern principles of pest control, a 
strategy of control or scientific pest management, which are 
inclusive of the judicious use of chemical, biological, 
environmental and other control agent and resistant varieties 
should be adopted. 
3.1 Biological Control: 
Biological control is suppression of pest population 
(increased mortality, reduced natality , or emigration) either 
by increasing predation, manipulating the habitat, using 
anti-fertility agents of introducing or stimulating epizootics. 
Biological control is qn effective measure for controlling 
vertebrates pests and can bring down their population below 
economic injury level. 
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3.2 Environmental Control: 
The presence of any species in a habitat largely 
depends on the suitability of the species to the local habitat 
conditions. Therefore, any artificial manipulation in habitual 
can bring drastic changes, more so, if members of the 
specific species could be controlled to the same degree using 
any other conventional methods. Though not the most 
desirable one, the habitat alteration is also an effective way 
to reduce the rodent depredations. Any changes in the living 
environment which influences the presence or absence of 
the rodents is an environmental control. 
The essential and governing factors in the environment 
of rodent are food, shelter and water. By reducing the 
supply of any of these factors, and thereby reducing the 
carrying capacity of habitat holding the rodent pest, their 
numbers can be reduced. The reduced food and shelter will 
increase competition and aggressiveness among the rodents 
and cause decrease in population through mortality or 
movement. The number of rodent pest can also be reduced 
by depleting the fevourable vegetation or by improving the 
unfavourable ones. 
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3.3 Chemical Control: 
Chemical control can alj>o be accomplished using the 
following control measures: 
a. Fumigants: 
Fumigants or lethal gases have quite widely been used 
against rodents. These include hydrogen cynide (cyanogas), 
pellets of aluminium phosphide, chloropicrin, 
methylbromide, ethylene dibromide, carbon mono-oxide, 
carbon dioxide etc. Fumigants are very costly and hazardous 
to man and livestock, highly inflammable and are usually not 
much successful in the dry land fields even after involving 
excessive labour and cost. 
b. Rodenticidal dusts or tracking poisons: 
The powder of 20-50% DDT, BHC or alphanapthyl 
thiourea and coumarin derivatives are dusted inside the 
burrows, pathways and picked and disposed off adequately in 
an incinerator or by burying them deep into the soil. This 
will safeguard the predatory birds and animals from 
secondary poisoning. 
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4 . ECONOMICS OF PEST CONTROL: 
The control of insect pests involve expenditure in terms 
of cost of insecticides and labour charges for their 
application. This in turn, prevents the loss in yield of the 
crop, both qualitatively and quantitatively. The cost of pest 
control should be less than the amount of benefits achieved 
on account of prevention in loss if yield. 
A number of factors influence the yield of a crop. A 
thorough knowledge about the economic significance of a 
pest needs to be gained in terms of level of pest population, 
the extent of injury and the consequent loss in yield. These 
relationships are often influenced by the developmental and 
reproductive capabilities of the pest species and the general 
productive capacity of the crop. The determination of levels 
of pest damage that could be tolerated under varying 
situations would, thus, be a pre-requisite to have an 
understanding of the economics of pest control. 
5 . WHAT ARE PESTICIDES: 
Pesticides are poisons. They include any chemical used 
to control a pest or disease. Pesticide is any substance or 
mixture of substances intended to prevent, destroy, repel or 
mitigats any pest. Pest can be insect, mice and other 
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animals, unwanted plants (weeds) fungi or micro organisms 
like bacteria and viruses. Though after thought to refer only 
to insecticides, the term pesticide also applies to herbicides, 
fungicides and other substances used to control pests. 
A pesticide is also any substance or mixture of 
substances intended for use as a plant regulator, defoliant or 
disiccant. The term pesticide also includes many kinds of 
ingredients used in products such as insecticide, fungicides, 
rodenticides insect repellants, weed killers, antimicrobials 
and swimming pool chemicals which are designed to 
prevent, destroy, repel or reduced pest of any sort. It also 
include the substances that: 
retard plant growth (growth regulators) 
remove leaves (defoliants) 
speed plant drying (desicants) 
and repel or attract insects (repallents.altractants). 
There is a new group called insect growth 
regulators (IGRs) which reduce insect growth in 
various ways. 
6. HISTORY OF PESTICIDE: 
Pesticides developed in two phases. The first phase 
was one of the haphazard discovery. The second phase, 
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beginning around the time of Second World War, based 
upon the scientific discoveries. 
The real pesticide story is one of people and 
companies using whatever materials were to hand, trying 
them on whatever pests were around and seeing which were 
effective. It is a history of people with many motives such as 
fame, money, power. 
The pesticide story is part of a countries old attempt to 
control nature with a fairly heavy hammer. It is a search for 
practical and technical solutions for pest or disease 
problems. 
Ever since agriculture began chemicals have been 
thrown at pests to ensure that people's efforts were not 
wasted, that they had good crops. An Eg\;ptian Papyrus of 
1500 BC records formulae for the preparation of 
insecticides against lice, fleas, and wasps. Homer, the Greek 
Poet and observer of farming, referred around 1000 BC to a 
pest averting sulpher. Some eight hundred years later the 
Roman writer Cato advised boiling a mixture of bitumen so 
that the fumes would below through grape leaves in 
vineyard, and rid them of insects. 
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In the past time the gardiners and farmers felt that the 
worse the drug smelt or tested, the more good it must be 
doing. 
In 1711, in England one remedy used for contharid 
flies involved pouring or throwing on the top of the trees by 
means of a small pump water in which has been boiled rue 
(a herb with a strong smell and bitter tastes). Early in the 
seventeenth century John. Parkinson wrote a celebrated 
book called "Paradisus, The Ordering of the Orchard". He 
recommended the use of vinegar to prevent canker on trees. 
In 1763 in Marseilles appeared a remedy for plant 
lice. A tin syringe with a nozzle pierced by a thousand holes 
was filled with a mixture of water, slaked lime and bad 
tobacco. 
In 1791 "Forsi^th's Composition, was used to help 
heal wounds in trees: Take one bushel of cow dung, one half 
bushel of lime rubbish from old buildings, one half bushel 
wood ashes, one sixteenth bushel pit sand. 
In 1800s there were many development in pesticides. 
William Cobbett, the author of "Rural Rides", gives 
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instructions for tiie treatment of cotton blight. (Woolly aphis) 
which would dislodge the pest. 
7. SCIENTIFIC DISCOVERY OF PESTICIDES: 
Formerly, when pest injured a plant it was no 
uncommon practice to apply any remedies or materials that 
came to hand, regardless of their probable efficiency. In 
many cases it was not even the proper organism was hold 
responsible for the injury. Nevertheless many valuable 
discoveries came from these varied and desultory treatments, 
and some of the remedies most highly prized today were 
discovered merely by chance, not very many years ago. Only 
one by one the enemies have been carefully studied. 
The idea of selective weed killers chemicals which 
could kill certain plants (weeds) and leaves others (the main 
crop) alone came again the French vineyards. A vine grower 
called Bonnet noticed in 1897 that the plant charlock was 
killed by the copper sulphate solution, whereas oats, were 
not touched. In the USA a few years later a researcher 
called Bolley noticed a similar affect caused by ferrous 
sulphate, which was used for many years afterwards to 
control broad- leaved weeds in the cereal crops. 
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The first synthetic insecticides, potassium dinitro-2-
eresylal, was marked in Germany in 1892. Thus the three 
main groups of pesticides - insecticides, herbicides and 
fungicides had all been discovered by the tune of the 
century. 
During the early years of the 20'^ century mainly 
inorganic substances were introduced. These were things 
such as derivatives, arsenicals and compounds of lead 
copper & mercury. In addition a few natural substances such 
as nicotine, pyrethrum, deries and quassia, together with 
crude distillates from tar, were added to the pesticide 
armory. 
There were attempts to make use of products and by-
products from the dyestuff and pharmaceutical industry. In 
1932 a rapid knock-down agent for the control of household 
pests was marketed. 
The Second World War stimulated three major 
developments in pesticides. The three key discovers were of: 
• The insecticide DDT 
• The organophosphorus insecticides 
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• And the phenoxyacetic herbicide such as 2, 4-D 
and MCPA. 
7 . 1 . DDT 
In the war, armies moved into mosquito and fly-ridden 
areas. The need to protect the soldiers and control these 
diseasecarrying insects become urgent. Paul Muller, found 
that a chemical that had been manufactured seventy five 
years before and left untouched and was still stable had 
insecticide properties. Sample were sent immediately and 
secretly to the USA & UK, where further tests were carried 
out. 
For days volunteers were underclothes treated with this 
chemical. Now known as DDT. The chemical was still 
effective after three weeks. There were no sign of acute 
poisoning, but there was a rumour that it had an adverse 
effect on male virility. After these tests DDT was used in 
1944 to control a major outbreak of typhus in Naples. 
7 .2 . Organophosphatc and Nerve Gases: 
At the start of Second World War, research into the 
possible use of organophosphate compounds as nerve gas 
was begun in laborataries in Britain, France, Germany and 
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USA. By 1945 in Germany I.G. Farben had produced 
12,000 tons of the organophosphate nerve gas Tabun. Old 
nerve gas shells were found in the lake at spandau where all 
nerve gases were tested by the military laboratory group 
known as Weapons Testing Group 9. 
Also in Germany, Gerhard Schrader patented 
organophosphates in 1937. He found one that was not as 
toxic to human beings but very potent to insects. Schrader's 
emplloyer, Bayer (Previously IG Farben), produced the first 
organophosphate, Parathion, for crop protection. 
7 .3 . Selective Herbicides: 
The third major group of pesticides developed during 
the war the phenoxyacetic herbicides. These were also not 
developed as the result of research aimed at assenting 
horticulture. According to a manager in the Research 
Department of ICI, they were discovered as part of a secret 
war time project to develop compounds which could destroy 
rice field and other vegetation. 
In the early 1940s scientists at the ICI Research 
Station sprayed cereals with a hormone known to control 
vital growth processes. The weeds were killed but the cereals 
remained unaffected. The scientists conducted further 
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experiments and found that a related compound known as 
MCPA was the most effective. At the same time scientists at 
the Government Research Station at Rothamsted reached 
the same conclusion by a different route. Studying a similar 
chemical (lAA), they realized they were looking at a 
potential weed killer. They too looked for more effective but 
similar chemicals, and came up with 2,4-D. MCPA and 2,4-
D are still among the most widely used herbicides today. 
From the end of the Second World War, the farming 
industry intensified production. Pressures to grow more, 
using less labour and more machinery, relied upon 
increasing state finding and agrochemicals. The main 
pesticides were developed in terms of both chemical 
structures and manufacturing output. Other members of the 
organochlorines were discovered in the late 1940s. 
Chlordane was the first of a series called "diene" synthesis. 
This reaction was discovered by two chemists, Diels and 
Alder. It has been estimated that more than a million 
different organophosphate compounds have been made and 
tasted as insecticide. 
Another range of compounds, chemically different but 
with a similar killing action to organophosphates are the 
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carbamates. These were introduced by Geig\^ during the 
1950s. Further phenoxy acids were developed during the 
1950s. 
The carbamate family grew with phenoxybutyric 
compounds (MCPB), Phenoxy propionic acids (Mecroprop), 
benzoic and phenylacetic acids, all developed to improve the 
selectivity of weed control. 
8. CLASSIFICATION (Based on Mode of Action): 
8.1 Insecticides: Substances that prevent, destroy, kill 
insects (belonging to class insecta, phylum, 
Arthropoda). 
8.2 Fungicides: Substances that prevent, destroy, inhibit 
the growth of fungi/diseases in crops. 
8.3 Herbicides: Substances used for preventing or 
inhibiting growth of plants or for killing weeds. 
8.4 Rodenticides: Substances that growth inhibits 
destroy or kill rodents (rats, mice). 
8.5 Nematicides: Substances that prevent, destroy, 
repel or inhibit the nematodes (eelworms and 
threadworms). 
8.6 MoIIuscides: Substances the prevent, repel, destroy 
or inhibit the growth of mollucas (Snails and slugs). 
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8.7 Chcmostcrilants; Substances that sterilize the 
pests. 
8.8 Plant growth regulators: Substances that cause 
the acceleration or retardation of the rate of growth 
or rate of maturation. 
8.9 Defoliants: Substances that cause the plant leaves 
to did and fall away. 
8 . 1 0 Desiccants: Substances that cause to drain moisture 
out of the plants causing them to dry. 
8.11 Attractants: Substances that attract the pests. 
8 .12 Repellents: Substances the repel the pest from a 
treated plant. 
8.1 Insecticides: 
A kind of chemical which kills the insect called 
insecticides. Insecticides are more useful for human beings. 
Chemical insecticides have been the backbone of insect pest 
control since the early 1950s when the organochlorine 
insecticide were first widely introduced. 
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a. Use of Insecticides: 
The objective of using any insecticide is to reduce the 
pest infestation to below the level at which it causes 
damage, as efficiently and as economically as possible. In 
order to achieve this, the most appropriate insecticides need 
to be choosen, it needs to be targated effectively when 
applied and the timing, rate of application and number of 
application optimize in relation to the costs of application 
and subsequent benefit from increase crop yield. The timing 
and the number of insecticide application used on a 
particular crop will depend upon the type of strategy that 
has been adopted by the farmer. 
b. Type of Insecticides: 
b. i Chemical Insecticide 
b. ii Microbial Insecticide 
b. i Chemical Insecticides: 
The majority of chemical insecticides consist of an 
active ingredient (the actual poison) and a variety of 
additives which improve the efficacy of its application and 
action. The technical components of chemical insecticides 
can be divided in to four chemical type: 
• Organochlorines 
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• Organophosphate 
• Carbamates 
• Pyrethroids 
• Organochlorine: The best known organochlorine 
insecticide is DDT. The organochlorine can be divided 
into subgroups according to structural differences, but 
they have in common chemical stability low solubility in 
waters, moderate in organic solvent and a low pressure. If 
organochlorines present in the body fats reach a high 
level, when the fat is broken down during the period of 
food storage sufficient chemical can be released in to 
blood to cause poisoning and even death. 
• Organophosphates: The organophosphate insecticide 
were originally developed as a by-product of research into 
nerve gases which was carried out during World War-II. 
They are a large group of insecticides that the prepared 
from a small number of intermediates by combination with 
a wide variety of chemicals that are readily available in 
the chemical industry. Many of the organophosphate are 
highly toxic to mammals, but they are usually non-
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persistent. The best known of the organophosphates 
include parathion, malathion, dimethoate, acephate, 
chlorphyrifos, dichloruos and phorate. 
• Carbamates: The carbamates generally have short to 
medium persistence and their mode of action is basically 
the same as that of organophosphates, that is they affect 
the activity of acetylcholinesterases. The carbamate group 
includes aldicarb, carbaryl, carbofuran, methomyl, 
pirimicarb and propoxur. 
• Pyrethroids: The most effective and safe natural 
insecticides are those derived from the flowers of 
Pi^rethrum cineacfolium and their synthetic pyrethroids. 
Synthetic pyrethroids have extremely high contact activity 
and are particularly effective against lepidopterous larvae. 
b. ii Microbial Insecticide: 
The first commercial preparation of an 
entomopathogen for use as a control agent was sporiene, 
developed during the mid 1940s in France. The results 
obtained with sporiene, an insecticide based on the 
bacterium Bacillus thuringiensis, were however variable, a 
product based on another Bacillus sp., was registered as a 
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microbial control agent in the USA. A great deal of progress 
has been made in the research and development of 
entomopathogenic control method, so that at present in the 
USA, there are commercial preparations available based on 
bacteria, viruses, fungi and protozoa and nematodes which 
show great potential. 
• Viruses: There are seven families of viruses that cause 
disease in insects. These are: 
Baculoviridae, Reoviridae, Iridoviridae, Poxviridae, 
Parvoviridae, Picornoviridae, Rhabdoviridae, 
Only viruses from the Baculoviridae and Revouiridae 
have been considered as control agents seriously. Since 
these have a high virulence and are sufficiently different 
from vertebrate viruses to provide the necessary insurance of 
safety. 
A virus to be used as a microbial insecticide the 
transmission and cycling of the infection are not important 
characteristics, since this process does not provide 
immediate control and it takes a long time to have a effect. 
Important characteristics for a viral insecticide are host 
specificity, high virulence, fast action, a reasonable level of 
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persistence at the place of application and case of 
production. 
a. Bacteria: There are relatively few bacteria that are 
considered suitable candidates as agents for the control 
of insects but the few that have been used have proved 
to be very successful. Those include various strains of 
Bacillus thuringiensis which have a broad spectrum of 
activity against the larvae of many species of 
Lepidoptera, mosquitoes and blackflies, Bacillus 
popilliae which causes milkey disease of beetles, 
particularly the scarabacidae and Bacillus sphaericus 
which is toxic to the larvae of mosquitoes. 
• Fungi: There are over 500 fungi known to be associated 
with insect diseases from five classes of fungi such as: 
Deuteromycetes, Zygomycetes, Oomycetes, 
Chytridiomycetes and Trichomycetes. 
The largest number of pathogenic fungi are in the class 
Zygomyectes but the potentially most useful fungi have come 
from the Deuteromycetes (imperfect Fungi) such as 
Beauueria, Metarhizium, Nomurae, Verticillum and 
Hirsutella. 
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There are some problems associated with the use of 
fungi as Microbial insecticide. The major problem with the 
use of fungi as microbial insecticide is their requirement for 
a high humidity for germination and spore viability. 
The difficulties of production and the limited shelf life 
of fungal products provide a further limitation to use of 
fungi as microbial control agents. 
Overall, the prospects for fungi as microbial insecticide 
are not particularly good. 
• Protozoa: The protozoa are now considered to belong to 
seven distinct Phyla, four of which, the Ciliophora, 
Sarcomastigophora, Apicomplexa and the Microspora are 
found as parasites of invertebrates. However, few of the 
groups within these phyla are considered as serious 
contenders for use in the control of insect pests. 
9. USE OF PESTICIDES: 
Pesticides are used to reduce crop loss from diseases 
and pests (plant and insects) attack, both before and after 
harvest. They are also used for public health to control 
various human pests and diseases carriers. By the very 
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nature of these functions, pesticides are released into tiie 
environment often close to people. 
In 1989, 24,000 tonnes of pesticides concentrate 
(active ingredient) was used in the U.K. This means that 
roughly 250 gm of neat pesticide was applied for every 
woman, man and child in the U.K. 
Technical grade pesticide to the tune of 96,686 matric 
tonnes are currently produced in the country. Agriculture 
sector alone utilizes more than 67% of total pesticide 
produced. Out of the 600 chemicals available as pesticides, 
about 139 are registered for use in India and 35 are widely 
used. Use of pesticide in India is increasing at the rate of 2-
5 percent/annum and is about 3% of the total pesticide used 
in the world. About 80-85 percent is locally manufactured 
and 15-20 percent of technical grade is imported. However, 
the pesticide consumption in India is far low (640 g/ha) 
compared to other developed countries like Japan (4 kg/ha), 
Tiwan (17 kg/ha) and West Germany (3 kg/ha). 
The use of chemicals for pest control leads to such 
problems as environmental population development of 
resistance to insecticides, harmful resurgence, unsetting the 
balance of nature and threat to the health of man. These 
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were the direct result of indiscriminate use of pesticides for 
obtaining drastic control of pests. The application of broad 
spectrum of insecticide further accentuated the resultant 
mortality among natural enemies of the pest species which 
happened in two ways, viz. by direct contact and mortality, 
and by the over kill during critical periods of the host 
species which resulted in the starvation of the parasites and 
predators. The population of the same pest species, below 
the level of economic threshold, for instance, would ensure 
survival of natural enemies essential for the maintaining a 
natural balance. 
10 . EFFECT OF PESTICIDES: 
The widespread and indiscriminate use of persistent 
pesticides has led to several problems, like adverse effects 
on non-target beneficial organisms (parasites, predators, 
pollinators) accumulation of toxic residues, resurgence of 
insect pests, development of resistance in insects to 
insecticides, outbreak of secondary or minor pest of and 
pollution of the environment. The insect outbreaks have 
been maximum in the areas or crops where pesticide 
consumption has been maximum. This shows that only 
judicious and selective use of pesticides should be made. 
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1 1 . ITS A GLOBAL PROBLEM: 
Every year around a billion gallons of pesticide-based 
liquid is sprayed. The vast majority is used in farming. 
In an average year, over 900 people are discharged 
from hospital after being treated for pesticide poisoning. 
People have been poisoned by pesticides in food, in air, in 
water at home at work, in clothes, in garden, etc. 
In Food: 
People have been poisoned by pesticide in food for 
years. 
• 159 people in wales in the 1950s were poisoned 
by Endrin that had contaminated flour used for 
making bread. 
• In Mexico in 1967, sugar and flour contaminated 
with parathion caused 16 deaths and many 
illnesses. 
Some food companies set their own standards. 
In Air: 
Every year people suffer from sprays. Aerial spraying is 
the cause of more complaints and accidents than any other 
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form of pesticide application. Only certain pesticides are 
approved for aerial spraying. They include some known to 
be hazardous for health: Captan, Benomyl, Chlorpyrifos, 2, 
4-D, Dichlorvos, malathion, Metaldehyde and 2, 4, 5-T. 
In Water: 
In the USA a recent review of Pesticide contamination 
of ground water reported that 74 different pesticides had 
been found in the water of 38 states. Fortysix of these 
pesticides detection were due to the normal use. The most 
commonly found were Aldicarts, an insecticide; Atrazine, a 
herbicide, and EDB, DCP and DCP, all soil fumigants. 
In Clothes: 
There have been some dreadful cases of clothes getting 
contaminated by pesticides contamination of clothing and 
other fabric by pesticides is a potential contamination of 
food has caused illness and death. In the United States there 
are over 45 active pesticide ingredients approved for use on 
cotton. 
In Garden: 
Garden is a miny-farm and forms today rely heavily on 
pesticides. Green houses are enclosed places which form 
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ideal breeding grounds for disease. As a result domestic 
green house owners tend to be sold the advantage of 
pesticides. A greenhouse-grown tomato, for instance, may 
have been sprayed many pesticide at many times. According 
to the U.S. National Research Council, the pesticide used 
for tomatoes carry the greatest potential for causing cancer. 
Pesticides are always being moved around the globe, 
between suppliers and farmers, in truck and on ships. So it 
is not surprising that there are constant incidents involving 
pesticides in transit. In Columbia in 1967 sixty three people 
died and 165 become ill from eating food made with flour 
contaminated with parathion during transportation by lorry. 
The persistence of pesticide in soil and their carry over 
to organisms through food chain had resulted in chronic 
problems, while the acute toxicity is mostly during handling 
and application. Hardly more than 3% of pesticide 
commercially in use are real target killers while remaining 
97% are just wasted and cause poisoning. It has been 
reported that the number of acute poisoning causes due to 
the use of synthetic pesticides is estimated at 3 million with 
220,000 deaths and about 25 million agricultural worker 
suffer pesticide poisoning and seek medical attention 
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globally. About 20% farmers in developing countries suffer 
from pesticide intoxication at least once in their working life 
span. India accounts for one-third of pesticide poisoning 
cases. Third world countries have become a dumping ground 
for those compounds that the developed world has deemed 
unfit for its own use. It is interesting to note that a total of 
13 pesticide known to have been banned in Europe and USA 
are being used in India. 
List of Pesticides not Approved for use: 
SI. 
No. 
1. 
3. 
5. 
7. 
9. 
11. 
13. 
15. 
17. 
Name of 
Pesticides 
Calcium arsonate 
Azinpho-methyl 
Mavinphos 
(Phosdrin) 
Carbophenothion 
Mephosstolan 
Binapacryl 
Thiodemetera/Dos 
iptem 
Fentin hydroxide 
Ammonium 
sulphamate 
SI. 
No. 
2. 
4. 
6. 
8. 
10. 
12. 
14. 
16. 
18. 
Name of Pesticides 
EPN 
Lead arsonate 
2,4,5-T 
Vamidothion 
Azinphos ethyl 
Dicrotophos 
Fentin acetate 
Chinomethionate 
(Morestan) 
Leptophos (Phosvel) 
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List of Banned Pesticides 
SI. 
No. 
1. 
3. 
5. 
7. 
9. 
11. 
Name of 
Pesticides 
Dibromochlor 
opropane 
(DBCP) 
Pentachlornitr 
obenzene 
(PCNB) 
Texaphene 
Chlordane 
Aldrin (w.e.f. 
1.1.1994) 
Nitrofen 
SI. 
No. 
2. 
4. 
6. 
8. 
10. 
12. 
Name of Pesticides 
Endrin 
Pentachlorophenol (PCP) 
Ethyl parathion 
Heptachlor 
Paraquat-dimethyl sulphate 
Tetradifon 
List of Pesticides for Restricted Use in India: 
S.No. 
1. 
2 
<-< 
Name of 
Pesticide 
Aluminium 
phosphide 
BHC 
Chlorbenzil 
ate 
Type of restriction(s) imposed 
It is to be sold only to Government 
undertakings/organizaitons and to be 
used under the strict supervision of 
Government experts of pest control 
operations whose expertise is 
approved by the Plant Protection 
Adviser to the Government of India. 
The use of BHC is banned w.e.f. 
1.4.1997. 
Use in agriculture is banned. If 
required it can be imported by 
Govt./Sem,i-Govt. organizations and 
prepared folbex strips for making it 
available to beekeepers for 
controlling mites of honeybees. 
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4 
5 
6 
7 
8 
9 
Captafol 
DDT 
Dieldrin 
Ethylene 
dibromide 
(EDB) 
Methyl 
bromide 
Sodium 
cyanide 
Shall be used only as seed dresser. Its 
use as foliar spray is banned. 
Use of DDT in agriculture is banned. 
Use of DDT for the public health 
programme up to 10,000 MTs per 
annum except in case of any major 
outbreak is restricted. 
Use of Dieldrin shall be restricted for 
Locust control in desert areas by 
Plant Protection Adviser to the 
Government of India. 
Use of EDB shall be restricted as a 
fumigant for goodgrains through 
Central Government, State 
Goivernment, Govermend 
Undertakings, Government 
Organizations such as Food 
Corporation of India, Central 
Warehousing Corporation, State 
Wareshouding Corporation and pest 
control operators whose expertise is 
approved by Plant Protection Adviser 
to the Government of India. 
Methyl bromide is used as a fumigant 
in the manner in which aluminium 
phosphide is used. 
Use of sodium cyanide shall be 
restricted for fumigation of cotton 
bales. 
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10 Phenyl 
mercury 
acetate 
(PMA) 
Use of PMA is prohibited in India 
w.e.f. 1.1.1973 but it is continued to 
be produced in the country on for 
export. Non-consumed stock as on 
1.1.1973 shall be used for Export 
purpose only and shall be subject to 
the modification in the Certificate of 
Registration to this effect. 
11 Lindane Use of Lindane formulations 
generating smoke for indoor use is 
prohibited in India provided that 
Lindane may be continued to be 
produced in the country for use for 
control of insect pests of field crops 
and subject to the modification in 
the Certification of registration to 
this effect. 
12 Nicotine 
sulphate 
Use of nicotine sulphate is prohibited 
in India provided that may be 
continued to be produced in the 
country only for Export purposes and 
subject to the modification in the 
certificate of registration to this 
effect. 
List of Pesticides which are under Review by 
Government of India. 
SL No. 
1 
3 
5 
Name of 
Pesticides 
Alachlor 
Copper 
acetoarsenite 
Ethyl 
mercury 
SI. No. 
2 
4 
6 
Name of 
Pesticides 
Benomyl 
Diuron 
Fenarimol 
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7 
9 
11 
13 
15 
17 
Menazon 
Oxyflourfen 
Calcium 
cyanide 
Thiometon 
Tridemorph 
Ziram 
8 
10 
12 
14 
16 
18 
Metiiomyl 
Sodim 
methane 
arsenate 
Pliospliamido 
n 
Triazophos 
Monocrotoph 
OS 
Zineb 
12 . CONCLUSION: 
Plant protection is an important input for sustaining the 
agricultural production by avoiding crop damage. A pest is an 
organism whose activities cause it to be inimical to the welfare 
of humans. No doubt, pesticide have provided good control of 
many pests (insects, rodents, birds etc.), diseases and weeds. 
A considerable amount of work is being done to develop 
non-chemical methods of pest control, but still has not 
reached where the use of pesticide can be dispensed with. 
There is general consensus that the use of chemical pesticide 
would continue in the foreseeable future. 
Of course, it is possible to minimize the environmental load of 
pesticide by selecting suitable compounds which are applied at 
low dosages. Recently, some new pesticides have been 
developed which are biodegradable, high mammalian safety, 
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low residual life, compatible with non-target organisms and 
allied traits. This is highly encouraging development. The old 
compounds which are persistent in the environment and are 
toxic to non-target organisms need to be phased out. The 
Government of India seized of this problem and has already 
banned or restricted the use of a number of pesticides and still 
some more are under review. 
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OBJECTIVE & METHODOLOGY OF 
BIBLIOMETRIC STUDY 
Due to the multidimensional growth of knowledge, 
librarian and information scientists are facing great problem 
in acquisition, organization and dissemination of 
information. In view of information explosion the acquisition 
of information is a challenge for the librarians. Because 
libraries are labour extensive organization. It is necessary to 
have need based collection to meet the requirements of 
maximum number of library users within limited resources. 
Prof. Bemad, has reported that literature is six folds 
more than the population growth and if some method is not 
introduced it will lead towards the literature deluge. 
Due the huge amount of literature and limited financial 
resources it is rather impossible to acquire everything. The 
document selection must be done according to information 
need of the user. For this purpose librarians have conducted 
a number of user studies. User study can be done into two 
ways: 
a. In terms of information and its user. 
b. In terms of user and his information. 
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The first kind of study is the analysis through its 
artifacts. Britain calls this study as the "Systematic Approach 
to study the use of Literature". In 1963 Pritchard introduce, 
the term "Bibliometric" to this study, which is now one of 
the well recognized and dependable technique for research 
in the field of library and information science. 
The present study aims at identification and describing 
some of the characteristics of the literature published in the 
field of "Pesticides" over the period of 5 years from 1998-
2002 with a view to identifying, place, year, language, 
subject areas, forms of documents, country of origin where 
the document is published. 
It is well known that knowledge is growing at very fast 
rate. The new researches and thirst for knowledge has led to 
the generation of new knowledge. It is necessary that new 
work and new findings should be highlighted among the 
research scholars and others who are interested in them. So 
Bibliometric study will help the librarian in the selection of 
literature in the field of "Pesticides". 
1. OBJECTIVES OF THIS STUDY: 
1.1. Forms of Documents: To find out most used form of 
source material i.e. periodical articles, research 
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reports. Conference proceedings, bulletin case study, 
review and survey report. 
1.2. Country-wise distribution of Items: To know about 
the country producing most of the literature on 
Pesticides. 
1.3. Year-wise distribution of items: To know the most 
productive year or years of the literature published on 
the subject. 
1.4. Language wise distribution of items: To know the 
dominating language in which most of the articles on 
the subject have been produced. 
1.5. Ranking of Periodicals: To know the core 
periodicals containing the most of the literature on 
Pesticides. 
1.6. Ranking of Authors: To know eminent personalities 
in the field of Pesticides. 
1.7. Subject-wise distribution: To show the 
interdisciplinary characters of the subject under study. 
1.8. Application of Bibliometric Laws: Application of 
bibliometric laws (Bradford's law, Lotka's 
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Law) on collected data to enable ultrasound to focus on 
the recent trends in pesticides. 
METHODOLOGY: 
The exponential growth of literature and rapid 
development of libraries generated several evolutionary 
studies about the effectiveness and efficiency of information 
services. These studies led to the identification and 
application of appropriate qualitative measuring techniques 
known as Bibliometrics. 
Research in any area calls for systematic 
methodologies. The methodology for conducting the 
bibliometrics study has been diagrammatically represent 
below: 
Topic Selection 
iSelection of Source Document 
I 
[Collection of Data i 
Preparation of Entries 
^ 
Ana 
^ 
r 
ysis 
r 
Country wise Ranking of Language 
Distribution authors wise 
Distribution 
Form wise Year wise Ranking of 
Distribution Distribution Periodicals 
Subject wise 
Distribution 
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(A) TOPIC SELECTION: 
For the selection of the topic, I have been consulted 
Chemical Abstract and Biological Abstract. Finally I have 
selected "Pesticides" from Biological Abstract on my interest 
in Biology. 
(B) SELECTION OF SOURCE DOCUMENT: 
To undertake the Bibliometrics study on the literatures 
of "Pesticides" the Biological Abstract was found to be the 
most comprehensive and appropriate source of literature in 
the field of Biology. Biological Abstract published by the 
BIOSIS (Biological Information Service) from Philadelphia 
(USA) since 1927 contains publication of extraordinary and 
scholarly articles of the eminent personalities, scholars and 
expert from different part of the world. The volume of 
1998-2002 of Biological Abstract has been consulted were 
chosen as the source document. 
(C) COLLECTION OF DATA: 
The most important task was to select the document 
from which data has been drawn on the subject "Pesticides" 
3428 reference from the 5 volume of Biological Abstract 
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i.e., from 1998-2002 has been collected on 5" x 3" square 
inches catalogue card. 
(D) PREPARATION OF ENTRIES: 
By the help of Biological Abstract data was collected 
on catalogue cards 5" x 3". Each reference consisted of 
information about, author name, title, source journal, date, 
place form and text language were noted on card. In other 
words, a short bibliography was compiled on the cards. 
These were arranged and rearranged during analysis. 
(E) ANALYSIS 
Next step, after preparation of entries, was to analyze 
the data that was collected from the source document. The 
total data collected on separate cards were arranged and 
rearranged in order to conduct the following studies. 
i. Country-wise distribution of Items: This is done to 
determine the country-wise distribution of items while 
studying the use pattern of research literature in the 
subject under the study. The information was collected 
from Biological Abstract of each item, which clearly 
give the place or origin of each item. The entries were 
grouped on the basis of their country of origin. 
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ii. Ranking of Authors: The researcher analyze the 
authors on the basis of their frequency of occurrence 
i.e. how in any terms an author occurs. This study has 
been conducted to know the eminent personalities in 
the field of "Pesticides". Ranking of authors is done to 
identify the most productive contributions in the 
subject. For the purpose of ranking of authors, the 
researcher arranged them alphabetically, surname of 
each author is the basis for alphabetization. So all 
author were retrieved, arranged and tabulated in the 
order of decreasing frequency of their contribution. 
iii. Language-wise Distribution of Items: In this study 
an attempt has been made to analyze the language wise 
distribution of items. Since the source of document is 
of International level, and have comprehensive 
coverage, and article published in almost all languages 
of the world. So researcher analyzed the items 
language wise. In the abstract itself the language of 
original text is given. While collecting the data, noted 
according to the language and then arranged according 
to their rank, in order to know dominant language. 
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iv. Form-wise distribution: There are variety of forms 
of documents in which literature on "Pesticides" are 
published. There are articles, review, conference 
proceeding, survey report, bulletin research report, 
case study etc. The analysis has been done to know the 
major forms of documents used for producing new 
information in the subject under study. These have 
been tabulated to find out most used source material. 
V. Year-wise distribution of items: In this analysis 
time of origin of item were studied to know how many 
items belong to a particular time period on the basis of 
frequency of items belonging to a particular year. The 
data is analyzed and tabulated to find the most 
productive year of items. 
vi. Ranking of Periodicals: The main objective of this 
study is to identify the core periodicals (journal) 
containing the research literature on "Pesticides". To 
conduct this study, the items published in different 
periodicals were grouped together and counted. It is 
necessary to know the most productive periodicals in 
the subject. 
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vii. Subject wise distribution: This analysis lias been 
done to know the scattering of literature of "Pesticides" 
in other subject field. This analysis shows the 
interdisciplinary character of the subject field. The 
analysis has been done on the basis of field of 
periodicals publishing in the literature. The information 
about the subject field was obtained from Ulrich 
International Periodical Directory (38**'. Ed.)-
APPLCIATION OF BIBLIOMETRIC LAWS: 
After doing all the analysis the foremost and final job is 
to apply the laws of Bibliometric. So the researcher tried to 
testify the laws of Bibliometric by applying them on the 
collected data, especially Bradford's and Lotka's law in order 
to find out how much these laws are valid in the present 
study. 
,\^^l,^^lthibs,. 
/^' 
"^ *. 
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DATA ANALYSIS, INTERPRETATION AND 
REPRESENTATION 
For the purpose of data collection, 5 volumes of 
Biological Abstract for the years 1998-2002 were consulted 
and the total number of 3428 references were collected. 
1. GEOGRAPHICAL DISTRIBTION: 
Table - 1 shows list of 42 countries upto 29'^ rank in 
publishing journals on "Pesticides". It was observed that 
38.33% of total number of journals were published from 
USA only. UK and Japan produce 18.99% and 11.90% 
journals respectively. It was found that literary out put of 
USA is more than other countries. In the ranking list, USA 
accounted for 1314 of the total items i.e. 38.33%. 
Tabic - 1 
COUNTRY WISE DISTRIBUTION 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
7 
Name of 
Country 
USA 
UK 
Japan 
India 
Netherland 
Australia 
Belgium 
Frequency 
1314 
651 
408 
244 
142 
79 
62 
Cumulative 
Frequency 
1314 
1965 
2373 
2617 
2759 
2838 
290 
% age 
38 .33 
18.99 
11.90 
7.11 
4.14 
2.21 
1.80 
7Z 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
8 
9 
10 
11 
12 
12 
13 
14 
15 
16 
17 
17 
18 
19 
20 
21 
21 
22 
22 
23 
23 
24 
25 
26 
26 
26 
26 
26 
26 
S.Korea 
China 
Hungary 
Russia 
Brazil 
Canada 
Germany 
Pakistan 
Italy 
Newzeland 
Kenya 
England 
Polland 
Denmark 
Chile 
Iran 
France 
Czech 
Republic 
Ireland 
Turkey 
Australia 
Austria 
Peru 
Bangladesh 
Sri Lanka 
Suitzerland 
Malasiya 
Uruguay 
Norway 
Tiwan 
56 
46 
37 
34 
32 
32 
25 
22 
20 
19 
18 
18 
17 
15 
14 
13 
13 
13 
12 
12 
09 
09 
07 
05 
04 
04 
04 
04 
03 
2956 
3002 
3039 
3073 
3105 
3137 
3162 
3184 
3204 
3223 
3241 
3259 
3276 
3291 
3305 
3318 
3331 
3344 
3356 
3368 
3377 
3386 
3393 
3398 
3402 
3406 
3410 
3414 
3417 
1.63 
1.34 
1.07 
0.99 
0 .93 
0 .93 
0.72 
0.64 
0.58 
0.55 
0.52 
0.52 
0.49 
0 .43 
0.40 
0.37 
0.37 
0.37 
0.35 
0.35 
0.26 
0.26 
0.20 
0.14 
0.11 
0.11 
0 .11 
0.11 
0.08 
79 
37 
38 
39 
40 
41 
42 
27 
28 
28 
28 
29 
29 
Ukraine 
Africa 
Spain 
Solovakia 
Macoc 
Algeria 
03 
02 
02 
02 
1 
1 
3420 
3422 
3424 
3426 
3427 
3428 
0 .08 
0.05 
0.05 
0.05 
0.02 
0.02 
80 
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Z. RANKING OF AUTHORS: 
In every subject there are certain personalities who are 
well recognized of in their own fields. The prime objective of 
this study is to find out the authors whose contribution is 
significant in the field of "Pesticides". For this purpose a 
ranking list of most productive authors has been prepared 
and presented in the Table-2 in order of their frequency of 
occurrence. 
It was found that 932 items i.e., (27.18%) were written 
by single authors (i.e. only one contribution) and 2496 items 
(i.e. 72.81%) were written by multiple author (i.e. more than 
one contribution). This shows that the present trend of 
research is group oriented rather than single. The first five 
eminent authors in this field are. J. Rouchaud, O. News, R. 
Bulcke, K. Cools and Marco Maroni. 
Table - 2 
RANKING OF AUTHORS 
s. 
No. 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
4 
5 
Name of Authors 
J. Rouchaud 
0 . News 
R. Bulcke 
K. Cools 
Marco Maroni 
Claudio Colosio 
Frequency 
22 
21 
19 
18 
18 
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Commutative 
Frequency 
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43 
62 
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8 
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13 
14 
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19 
20 
21 
22 
23 
24 
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28 
29 
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31 
32 
33 
34 
35 
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5 
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7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
10 
10 
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S.K. Bose 
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E.G. King 
M.G. Rojas 
Neera Singh 
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Von Josef Haris 
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N.D. Etheridge 
Franck E. Dayan 
Staey N. Allen 
Franco Bettarini 
Giovanni Meazza 
Irani Mukherjee 
Madhuban Gopal 
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B.T. Bowman 
Ming Chun Lu 
Jong Nan Chen 
Keiichiro Nishimura 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
13 
13 
13 
12 
12 
11 
11 
11 
10 
10 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
132 
148 
164 
180 
195 
210 
225 
239 
253 
267 
281 
294 
307 
319 
331 
342 
353 
364 
374 
384 
394 
404 
414 
423 
432 
441 
450 
459 
468 
477 
82 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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11 
11 
11 
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11 
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106 
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113 
114 
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123 
124 
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126 
15 
15 
15 
15 
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Aiguo Zhang 
Laurence Meunier 
Pierre Boule 
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Note: 327 Authors contributed 1424 items, are those authors who 
contributed more than 1 paper. It means, total items - items contributed 
by these authors = 3428-1424 = 2004, no. of authors have contributed 
2004 items by contributing 1 paper each. Therefore, total no. of 
authors = no. of authors, who contributed more than 1 paper + no. of 
authors, who contributed 1 paper = 327+2004 = 2331 
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3 . AUTHORSHIP PATTERN 
The analysis of authorship pattern indicates that 
papers contribute by single author is 932 (i.e. 27.18%) of 
the total items and 2496 (i.e. 72.81%) papers have been 
contributed by multiple authors. It was found that the 
tendency towards joint authorship was on an increase. This 
indicates that researchers normally prefer cooperative or 
group work which has been characteristic feature of the 
subject. 
Table 3 
Single authorship 
No. of 
items 
932 
Percentage 
(%) 
27.18 
Multiple authorship 
No. 
Items 
2496 
Percentage 
(%) 
72.81 
Total No. 
items 
3428 
94 
Graphical Representation of Authorship Pattern 
72.81 
'.•.::P 
• Single Authorship D Multiple Authorship 
4. LANGUAGE-WISE DISTRIBUTION 
It is of great significance for researchers to know the 
language in which the literature on their area of 
specialization is published. The analysis of the languages 
used to transmit the subject literature is useful not only to 
understand the coverage patterns, but also to gives an 
indication of the foreign language problem likely to be faced 
by users. 
Table-4 shows that total number of items (3428) were 
published in 21 different languages out of which English 
was found to be the most dominant language, as 2648 items 
constituting 77.24% were reported to be published in that 
language. The second position is occupied by Japanese 
literature on the subject in which 206 items constituting 
6.0% and Third position is occupied by French 105 items 
i.e. 3.06%. 
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Table - 4 
LANGUAGE WISE DISTRIBUTION 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
16 
16 
16 
17 
17 
Name of 
the 
Language 
English 
Japanese 
French 
Greek 
Chinese 
Russian 
German 
Spanish 
Portugese 
Italian 
Korean 
Egiptian 
Turkish 
Polish 
Arabic 
Ukrainian 
Persian 
Czech 
Serbian 
Malaysian 
Hungarian 
Total 
Frequency 
Occurrence 
2648 
206 
105 
101 
78 
52 
51 
50 
36 
24 
23 
12 
11 
10 
06 
06 
03 
02 
02 
01 
01 
3 4 2 8 
Frequency 
Percentage 
77.24 
6.00 
3.06 
2.95 
2.27 
1.52 
1.49 
1.45 
1.05 
0.70 
0.67 
0.35 
0.32 
0.29 
0.17 
0.17 
0.08 
0.05 
0.05 
0.02 
0.02 
9 9 . 9 2 
Cumulative 
Frequency 
Percentage 
77.24 
83 .24 
86.30 
89 .25 
91 .52 
93 .04 
94 .53 
95 .98 
97 .03 
97 .73 
98 .40 
98 .75 
99 .07 
99 .36 
99 .53 
99 .70 
9 9 . 7 8 
99 .83 
99 .88 
99 .90 
99.92 
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5. FORM-WISE DISTRIBUTION 
The analysis of Table-5, shows that the literature on 
this subject are published in 8 different forms. It is evident 
from the data that 2517 items constituting 73.42% of total 
data was published in the form of Articles. This is followed 
by other forms like Review with 528 items i.e., 15.40% and 
Letters, 101 items i.e., 2.94% occupies second and third 
position respectively. It may thus be concluded that the 
Article published in journals are most vital forms of media of 
communication among information seekers belonging this 
subject area. 
TABLE - 5 
FORM WISE DISTRIBUTION 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
Name of the 
Subject 
Article 
Review 
Letters 
Survey 
Report 
Conference 
Proccedinq 
Bulletins 
Case Study 
Research 
Report 
Total 
Frequency 
Occurrence 
2517 
528 
101 
73 
57 
53 
51 
48 
3 4 2 8 
Frequency 
percentage 
73.42 
15.40 
2.94 
2.12 
1.66 
1.54 
1.48 
1.40 
9 9 . 9 6 
Cumulative 
Frequency 
Occurrence 
73.42 
88 .82 
91 .76 
93 .88 
95 .54 
97 .08 
98.56 
99.96 
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6. YEAR-WISE DISTRIBUTION 
This study is meant to find out the currency of 
information in the biological Abstract as an important factor 
for good indexing service. As reported earlier five volumes, 
i.e. from 1 9 9 8 to 2 0 0 2 of "Biological Abstract" was used 
for the collecting the data. It was found, on an analysis that 
3428 references collected were published from 1998-2002. 
Table-6 shows the chronological scattering of all 
references in which it is observed that most of literature on 
the subject 23.51% was published in the year 2001 followed 
by 20.91% in the year 2000, 17.29% in the year 1998 and 
14.08% in the year 1999 and so on. 
Table - 6 
YEAR WISE DISTRIBUTION 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
Period 
of 
Origin 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Frequency of Occurrence 
of Item in 
Vol. 
1998 
07 
10 
194 
462 
-
-
-
-
673 
Vol. 
1999 
10 
13 
51 
100 
272 
-
-
-
446 
Vol. 
2 0 0 0 
-
10 
15 
10 
164 
431 
-
-
630 
Vol. 
2001 
-
27 
30 
13 
21 
272 
585 
-
948 
Total 
Frq. 
Vol. 
2002 
-
-
33 
08 
26 
14 
221 
429 
731 
% 
C.F. 
17 
60 
323 
593 
483 
717 
806 
429 
3428 
age 
% age 
0.49 
1.75 
9.42 
17.29 
14.08 
20.91 
23.51 
12.51 
99.96 
Cum. 
Frq. 
(%) 
0.49 
2.24 
11.66 
28.95 
43.03 
63.94 
87.45 
99.96 
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7. RANKING OF PERIODICALS 
Now a days, journals have got key position, as an 
important source of current information, they play a 
significant role in scientific communication. Article of the 
journals provide the most of required information to 
information sources. However, not all journals contribute 
equally with regards to the articles of interests journals 
contribute most of the literature on particular topic. This 
information of core journals in various subject will go a long 
way in preparing the subscription list of journals by the 
librarian and information scientists. It especially acts when 
one takes into consideration the limited resources of the 
library and ever increasing demand of the users. The present 
study therefore, is meant to identify the most important 
journals, constituting the most of the literature of research 
value in the field of "Pesticides" 
In the collected data, all the 3428 reference were 
found to be in 560 journals, which have been ranked upto 
37 position, on the basis of their decreasing frequency. In 
this study the first rank was occupied by the journal titled 
"Journal of Agriculture & Food Chemistry" with the 
frequency of 221, which accounts for 6.44% of the total 
99 
references. Next three position are occupied by journals like 
"Pest Management Science" (4.90%), "Journal of 
Pest ic ide Science" (4.66%) and "Pesticide sc i ence" 
(4.60%) respectively as shown in Table-7. 
Tabic - 7 
RANKING OF JOURNALS 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Ran 
k 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
11 
Name of Journals 
Journal of Agriculture & 
Food Chemistry 
Pest Management Science 
Journal of Pesticide Science 
Pesticide Science 
Pesticide Biochemistry & 
Physiology 
Weed Technology 
Journal of Economic 
Entomology 
Bioscience Biotechnology & 
Biochemistry 
Journal of 
Chromatomatography 
Journal of Environmental 
Science & Health Part-B 
Mededelingen Faculteit 
Landbouwkundige in 
Toegepaste Biologish 
Wetenschaphen Universities 
Gent. 
Journal of Environmental 
Quality 
Country 
USA 
USA 
Japan 
UK 
USA 
USA 
USA 
Japan 
Netherland 
USA 
Belgium 
USA 
Freq. 
221 
168 
160 
158 
143 
129 
107 
76 
53 
48 
44 
44 
Cf 
221 
389 
549 
707 
850 
979 
1086 
1162 
1215 
1263 
1307 
1351 
% 
6.44 
4.90 
4.66 
4.60 
4.17 
3.76 
3.12 
2.21 
1.54 
1.40 
1.28 
1.28 
100 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
12 
13 
14 
15 
16 
17 
17 
18 
19 
19 
20 
20 
21 
22 
23 
23 
23 
23 
23 
24 
24 
24 
Entomon 
Weed Research 
Chemosphere 
Weed Science 
Agriculture Chemistry & 
Biotechnology 
Journal of Mycobiology & 
Plant Pathology 
Bulletin of Environmental 
Contamination 
Annals of Applied Biology 
Biocontrol Science & 
Technology 
Environmental Science & 
Technology 
Summa Phytopathologies 
Journal of Korean Forestry 
Society 
Nematologia 
Entomologist Experimentalis 
Applicata 
Forestry 
Geobios 
Fitoterapia 
Indian Journal of 
Experimental Biology 
Florida Entomology & 
Biochemistry 
Japanese Journal of Applied 
Entomology & Zoology 
Indian Journal of Agronomy 
Biological Science 
India 
USA 
UK 
USA 
S. Korea 
India 
UK 
UK 
UK 
USA 
Brazil 
S. Korea 
Netherland 
Neitherland 
England 
India 
Hungary 
India 
USA 
Japan 
India 
USA 
42 
36 
36 
32 
22 
22 
22 
20 
18 
18 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 
14 
13 
1393 
1434 
1470 
1506 
1538 
1560 
1582 
1602 
1620 
1638 
1654 
1670 
1685 
1700 
1715 
1730 
1744 
1758 
1772 
1786 
1800 
1813 
1.22 
1.19 
1.05 
1.05 
0.93 
0.64 
0.64 
0.58 
0.52 
0.52 
0.46 
0.46 
0.43 
0.43 
0.43 
0.43 
0.40 
0.40 
0.40 
0.40 
0.40 
0.37 
101 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
24 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
Insect Science and Its 
Application 
International Journal of Pest 
Management 
Zhonghua Kunchong 
Journal of Advanced 
Zoology 
Journal of Agricultural 
Entomology 
Ochrana Rostlin 
Journal of Applied 
Entomology 
Proceedings of the National 
Academy Science of the 
United States of America 
Journal of Communicable 
Disease 
Pakistan Journal of Science 
& Industrial Research 
Breeding Science 
Toxicology 
Wild life Research 
Toxicological Science 
Veterinary Parasitocology 
Regulatory Toxicology & 
Pharmacology 
Trends in Pharmacological 
Science 
Turkish Journal of Zoology 
Plant Protection Bulletin 
Tetrahedran Letters 
Pan-Pacific Entomologist 
Kenya 
UK 
China 
Russia 
Japan 
Czech 
Republic 
Germany 
USA 
USA 
Pakistan 
Japan 
Ireland 
Australia 
USA 
Netherland 
USA 
UK 
Turkey 
China 
UK 
USA 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
12 
11 
11 
11 
1826 
1839 
1852 
1865 
1878 
1890 
1902 
1914 
1926 
1938 
1950 
1962 
1974 
1985 
1996 
2007 
2018 
2029 
2040 
2051 
2062 
0.37 
0.37 
0.37 
0.37 
0.37 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
102 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
Agriculture Ecosystem & 
Environment 
Biochemical Science and 
Technology 
Toxicology & Applied 
Pharmacology 
Biochemical Research 
Medical & Veterinary 
Entomology 
Bioorganic & Medicinal 
Chemistry Letters 
Talanta 
Bulletin of Entomological 
Research 
Journal of Insect Science 
Journal of Chemical Ecology 
Venno Academy 
Journal of Vector Ecology 
Journal of Inverteberate 
Pathology 
Journal of Applied Ecology 
Biochemical Research 
Indian Journal of Plant 
Protection 
International Pest Control 
Crop Protection 
Gigiena i Sanitariya 
Pakistan Journal of Zoology 
Tetrahedron 
Applied Entomology & 
Zoology 
Apidologic 
Nethedand 
UK 
USA 
India 
UK 
UK 
Nethedand 
UK 
UK 
USA 
Italy 
USA 
UK 
India 
India 
India 
UK 
India 
Russia 
Pakistan 
UK 
Japan 
France 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 
9 
9 
9 
2073 
2084 
2095 
2106 
2117 
2128 
2138 
2148 
2158 
2168 
2178 
2188 
2198 
2208 
2218 
2228 
2238 
2248 
2258 
2267 
2276 
2285 
2294 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.26 
0.26 
0.26 
0.26 
103 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
Applied and Environmental 
Microbiology 
New Zealand Journal of 
Ecology 
Amino Acid 
Physiological and Molecular 
Plant Pathology 
Biocontrol 
Tropiculture 
Canadian Entomologist 
Bulletin OEPP 
Belgian Journal Zoology 
Soil Biology and 
Biochemistry 
Japanese Journal of 
Infectious Disease 
Indian Journal of 
Environmental Health 
Journal of Stored Product 
Research 
Journal of American 
Mosquito Association 
Journal of Egiptian Society 
of Japan 
Anals do Sociedade 
Entomologica do Brazil 
Medical Entomology & 
Zoology 
Current Science 
Journal of American Society 
for Horticulture Science 
USA 
New 
Zealand 
Austria 
UK 
Peru 
Belgium 
Canada 
UK 
Belgium 
Denmark 
Japan 
India 
India 
USA 
USA 
Brazil 
UK 
India 
USA 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
2303 
2312 
2321 
2330 
2339 
2348 
2357 
2366 
2375 
2384 
2393 
2402 
2411 
2420 
2429 
2438 
2447 
2456 
2465 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
104 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
29 
29 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
Food and Chemical 
Toxicology 
Poliskie Pisma 
Entomologiezne 
Florida Entomology & 
Biochemistry 
South westem Entomologist 
Zeitschrift feur Planzenkran 
Kheiten and Plfunzenschutz 
Agrochemiya 
Biological Research 
Bulletin of the Polish 
Academy of Sciences 
Biological Science 
Canadian Agricultural 
Engineering 
Agrochemical Japan 
Chemical Pharmaceutical 
Bulletin 
Plant Protection Quarteriy 
European Journal of Soil 
Science 
Canadian Entomologist 
Environmental Technology 
Journal of Chromatographic 
Science 
Horticulture 
Journal of Phytological 
Research 
The Lancet 
UK 
Polland 
USA 
USA 
Germany 
Russia 
Chile 
Pollond 
Canada 
Japan 
Japan 
Australia 
UK 
Canada 
USA 
USA 
USA 
USA 
UK 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
2474 
2483 
2492 
2501 
2509 
2517 
2525 
2533 
2541 
2549 
2557 
2565 
2573 
2581 
2589 
2597 
2605 
2613 
2621 
0.26 
0.26 
0.26 
0.26 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
105 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
31 
31 
31 
31 
31 
31 
31 
Journal of Kansas 
Entomological Society 
Memorias Entomological 
Society of Canada 
Plant Protection Bulletin 
American Journal of Potato 
Research 
Parasitologia al Dia 
Journal of Environmental 
Biology 
Environmental Toxicology 
Journal of Aquatic Plant 
Management 
Iranian Journal of Plant 
Physiology 
Journal of Entomological 
Science 
Journal of Medical 
Entomology 
Indian Journal of Sericulture 
Journal of Experimental 
Biology 
Intemational Rice Research 
Notes 
Southern Entomologist 
Supplement 
Journal of Environmental 
Horticulture 
Agriculture Science Digest 
Biochemistry 
Bangladesh Journal of 
Zoology 
Australia 
Canada 
China 
USA 
Chile 
India 
USA 
USA 
Iran 
USA 
USA 
India 
UK 
USA 
USA 
USA 
India 
USA 
Bangladesh 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
2629 
2637 
2645 
2653 
2661 
2669 
2677 
2685 
2693 
2701 
2709 
2716 
2723 
2730 
2737 
2744 
2751 
2758 
2765 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
106 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
31 
31 
31 
31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
33 
33 
33 
Australian Journal of 
Entomology 
Soil Science and Plant 
Nutrition 
Annals of Applied Biology 
Indian Forester 
Uttar Pradesh Journal of 
Zoology 
Xenabiotica 
Wildlife Biology 
Communication in Soil 
Science & Plant Analysis 
Water Air and Soil Pollution 
Hingamjing Kexue 
Crop Research 
Korean Journal of Biological 
Science 
Zhongguo Kangshengru 
Zazhi 
Acta Entomologica Sinca 
Vaxskyddsnotiser 
New Zealand Journal of 
Zoology 
Test Agrochemicals Cultivars 
Zeistchrift fuer 
Noturaforschung Section C 
Journal of Bioscience 
New England Journal of 
Zoology 
Plant & Soil 
Journal of Maharashtra 
Agricultural Universities 
Seed Research 
Australia 
Japan 
UK 
India 
India 
UK 
Denmark 
USA 
Netherland 
Hungary 
India 
S. Korea 
China 
Chile 
China 
New 
Zealand 
Italy 
China 
New 
Zealand 
Netherland 
India 
India 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
2772 
2779 
2786 
2793 
2800 
2807 
2814 
2820 
2826 
2832 
2838 
2844 
2850 
2856 
2862 
2868 
2875 
2878 
2883 
288 
2893 
2898 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
107 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
33 
33 
33 
33 
33 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
Indian Journal of Animal 
Science 
Journal of Entomological 
Society of Iran 
Plant Pathology 
Journal of Biochemical & 
Molecular Toxicology 
Environment Health 
Perspective 
Journal of Planner 
Chromotography 
Tropical Agriculture 
Biosensors & Bioelectronics 
International Journal of 
Toxicology 
Phytoprotection 
Applied Spectroscopy 
Canadian Journal of Botany 
Australian Veterinary 
Biodegradation 
Discovery & Innovation 
Folio Entomologica 
Hungarica 
Neurohepidemiology 
Toxicology in Vitro 
Toxicology Abstract 
Journal of Veterinary 
Parasitology 
Forest Research 
Analisis 
Experimental & Applied 
Acarology 
New Phytologist 
India 
Iran 
UK 
USA 
Hungary 
Srilanka 
UK 
UK 
UK 
USA 
USA 
Canada 
Australia 
Netherland 
Kenya 
Hungary 
Switzeriand 
UK 
USA 
India 
Malaysia 
Uruguay 
UK 
Uk 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2903 
2908 
2913 
2918 
2923 
2928 
2933 
2938 
2942 
2946 
2950 
2954 
2958 
2962 
2966 
2970 
2974 
2978 
2982 
2986 
2990 
2994 
2998 
3002 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
108 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
Scandivanian Journal of 
Forest Resource 
Report of the Taiwan Sugar 
Research Institute 
Acta Phytopathologia et 
Entomologica Hungarica 
Mcdycyna Weterynaryna 
Malucologic 
Ecological Application 
Magyar Allatorvosok Lapia 
Phytochemistry 
Fundamentals & Applied 
Hematologic 
Ukrainskii Brokhimiches kii 
Zhumal 
Journal of Environmental 
Research 
Chirality 
Cytobios 
Farmaco 
Journal of Wildlife 
Management 
Xiamen Daxue Xuebae 
Ying Young Shengta 
Xuebao 
Zhonghua Kunchong 
Canadian Journal of Soil 
Science 
Environmental Toxicology & 
Chemistry 
Human & Experimental 
Toxicology 
Norway 
Taiwan 
Hungary 
Polland 
Netheriand 
USA 
Hungary 
England 
France 
Ukraine 
India 
USA 
UK 
Italy 
USA 
China 
China 
China 
Canada 
USA 
USA 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
3006 
3010 
3014 
3018 
3022 
3025 
3028 
3031 
3034 
3037 
3040 
3043 
3046 
3049 
3052 
3055 
3058 
3061 
3064 
3066 
3068 
0.11 
0.11 
0.11 
0.11 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.5 
0.5 
0.5 
109 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
i 
560 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
37 
^ 
37 
Izvestiya Timiryazevskhi 
Sel's Kokhozyaiaistuennoi 
Akademii 
African Entomology 
Nematology 
Mycological Research 
Journal of Hematology 
Nature Biotechnology 
Phytoparasitica 
Acta Vetemaria 
Anzeiger Fuer Schoedlings 
Kunde 
Ekologia 
Archiues of Insect 
Biochemistry & Physiology 
Geoderma 
Revista de Patiologia 
Tropical 
Journal of Crop Protection 
Apicoltore Modemo 
The Veterinary Journal 
Acta Microbiology Polonica 
Mikologia I Fitopathologia 
Archive Fever Hydrobiologia 
Outlook on Agriculture 
Acta Biologica Cracovierisia 
Botanica 
America Laboratory 
Plant Disease 
i 
Material and Organismen 
Russia 
Afarica 
Netherland 
Germany 
USA 
USA 
Brazil 
Spain 
Germany 
Solovakia 
USA 
Netherland 
Brazil 
UK 
Italy 
UK 
Poland 
UK 
UK 
UK 
Poland 
USA 
USA 
i 
Brazil 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
I 
1 
3070 
3072 
3074 
3076 
3078 
3080 
3082 
3084 
3086 
3088 
3090 
3082 
3094 
3096 
3098 
3100 
3102 
3104 
3106 
3108 
3110 
3112 
3113 
i 
1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.2 
i 
0.02 
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8. SUBJECT-WISE DISTRIBUTION 
According to the law of scattering as explained earlier, 
most of the material of given subject appears in a certain 
core journals. However, a significant amount of literature is 
published in journals of other related or marginal subject. 
The analysis pertaining to subject wise distribution of items 
has been done on the basis of subject field of journals, in 
which the literature on subject is published. To find out the 
field of journals, "Ulrich International Periodicals 
Directory, 38**" edition and "Sear's list of subject 
heading, 14*** edition have been consulted. 
Table-8 shows that, the total number of 3428 items 
appearing in 337 journals, which belongs to 18 different 
subjects. "Agriculture" in which 2019 items which 
constitute 58.89%. The second and third rank goes to 
"Biology Entomology" with 604 items i.e. 17.61% 
"Agriculture-Crop Protection & Soil" with 463 items i.e. 
13.50% respectively. 
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Table - 8 
SUBJECT WISE DISTRIBUTION 
S. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Rank 
1 
z 
3 
4 
S 
6 
7 
£ 
9 
10 
11 
it 
13 
14 
15" 
16 
Name of the 
Subject 
Agriculture 
Biology 
Entomology 
Agriculture 
Crop Protection 
& Soil 
Biology 
Environmental 
Studies 
Botany 
Zoology 
Forest & 
Forestry 
Medical 
Sciences 
Communicable 
Disease 
Biology 
Genetics 
Engineering 
Chemical 
Engineering 
Gardening and 
Horticulture 
Agriculture and 
Food Chemistry 
Pest 
Management 
Microbiology 
Biotechnology 
Frequency 
Occurrence 
2019 
604 
463 
94 
56 
42 
38 
22 
19 
12 
10 
9 
8 
8 
6 
4 
Frequency 
Percentage 
58.89 
17.61 
13.50 
2.74 
1.63 
1.22 
1.10 
0.64 
0.55 
0.35 
0.29 
0.26 
0.23 
0.23 
0.17 
0.11 
Cumulative 
Frequency 
Percentage 
58.89 
76.50 
90 .00 
92 .74 
94 .37 
95 .59 
96 .69 
9 7 . 3 3 
97 .88 
98 .23 
98 .52 
98 .78 
9 9 . 0 1 
99 .24 
99 .41 
99 .52 
in 
17 
18 
19 
17 
18 
19 
Biochemistry 
Chromatograph 
y 
Unknown 
Total 
4 
2 
8 
3428 
0.11 
0.05 
0.23 
99 .91 
99.63 
99.68 
99.91 
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APPLICATION OF BIBLIOMETRIC LAWS 
To check, the validity of bibliometric laws over the 
collected and analyzed data, the next step is the application 
of bibliometric laws, after their interpretation. 
1. Bradford's Law of Scattering: 
Bradford's law states that "if a group of journals are 
arranged in an order of decreasing productivity, i.e. the 
journals that yield the most relevant article coming first and 
the most unproductive last, then the journals will be grouped 
into a number of zones, each producing a similar number of 
relevant articles". 
The relationship between different zones of periodicals 
is to be given by the following equation: 
1 : n : n^ 
(Where, ' 1 ' is the number of journals and 'n' is a 
multiplier). 
On the basis of this law, the items contained in 560 
periodicals were divided according to their frequency of 
occurrence in three zones. In the first zone, 8 periodicals 
contained 1162 items; in the second zone, 68 periodicals 
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contain 1116 items and remaining 484 periodicals contained 
1150 items in the third zone. In other words, we can say 
that first 8 periodicals have covered 1/3 of the total items, 
next 68 periodicals have covered 1/3 items and 484 
periodicals also covered yet another 1/3 items 
approximately. This data has been taken form Table-7 
"Ranking of periodicals". The analysis very clearly shows the 
phenomenon of scattering of items in different zones of 
journals. 
As the nucleus zone contains 8 journals, followed by 
68 journals in the second zone and 484 journals in the third 
zone, the zones, identified, will form an approximately 
geometric series: 
8 : 68 : 484 
Here, 8 = 8 x 1 Journals produced 1162 items , in first zone 
68 = 8 X 8 Journals produced 1116 items in second zone. 
484 = 8 x 8 x 8 Journals produced 1150 items in third 
zone. 
Therefore, 8 : (8 x 8) : (8 x 8 x 8) 
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Substituting 8 = n 
We get 8 : 8n : 80^ 
i.e. 1 : n : n^ 
(Where, 1 is the number of journals in the nucleus and 
n is a multiplier). 
Thus Bradford's Law is proved. 
This number of journals in the nucleus can be obtained 
by plotting f(r) and log 'n' on semi logarithmic graph paper 
(a bibliograph), where 'fr' is cumulative frequency and log n 
is long rank of Journals as shown in the bibliograph. This 
graph is drawn with the help of data analyzed and computed 
in Table - 7. 
The log value of 8 journal in the first zone is 
0.903089987. The log value of 68 journals in the second 
zone is 1.832508913. The log value of 484 journals in the 
third zone is 2.684845362. 
Taking log n on X-axis and taking number of items in 
each zone on Y-axis a graph was plotted as shown. The 
bibliograph thus obtained is found to be, by and large, 
similar to Bradford's Bibliograph. As the graph begins as a 
rising curve API and continue as a straight line. The rising 
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part of the graph represents the nucleus of highly productive 
journals. The points P I , P2, and P3 on the bibliograph are 
the boundaries of three equi-productive zone in which almost 
the same number of articles as the nucleus (represented by 
OYl = Y1Y2 = Y2Y3) derived from an increasingly larger 
number of journals (represented by 0X1, X1X2 and X2X3). 
The Bradford's law is proved thus. 
BRADFORD'S TABLE 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
No. of 
Journals 
1 
1 
1 
1 
1 
1 
1 
1 
Cumulative 
of Journals 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
1 
1 
2 
2 
1 
1 
1 
9 
10 
11 
13 
14 
15 
16 
Number 
of items 
221 
168 
160 
158 
143 
129 
107 
76 
1162 
53 
48 
88 
42 
41 
39 
32 
Cumulative 
of items 
221 
389 
549 
707 
850 
979 
1086 
1162 
1215 
1263 
1351 
1393 
1434 
1473 
1505 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2 
1 
2 
2 
1 
1 
5 
3 
7 
12 
8 
15 
18 
19 
21 
23 
24 
25 
30 
33 
40 
52 
60 
75 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3 
27 
21 
15 
7 
16 
21 
13 
27 
278 
78 
105 
126 
141 
148 
164 
185 
198 
225 
503 
Total 
52 
22 
40 
36 
17 
16 
75 
42 
91 
144 
88 
150 
1116 
30 
243 
168 
105 
42 
80 
84 
66 
54 
278 
1150 
1557 
1579 
1619 
1655 
1672 
1688 
1763 
1805 
1896 
2040 
2128 
2278 
2308 
2551 
2719 
2824 
2866 
2946 
3030 
3069 
3150 
3428 
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2. Lotka's Inverse Square Law: 
Alfred J. Lotka, in the year 1926, proposed his inverse 
square law, correlating contributions of scientific papers of 
their number of contributions that has been early explained 
in Chapter-I according to law "number of scientists who 
contribute 'n' paper will be 1/n^ of those who contributed 
only one paper". 
In the present study, it was observed that 2331 
authors, have contributed 3428 item. Out of 2331 
contributors only 327 authors have contributed more than 
one papers and the rest 2004 have contributed only one 
paper each. 
Lotka's law was applied to know the number of authors 
contributing two papers, three papers and four papers 
respectively. Author's table has been consulted for the 
derivation. 
Table 
Number of Authors 
2004 
151 
46 
26 
- A 
Number of article 
contributed 
1 
2 
3 
4 
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2 . 1 . Authors Contributing 2 papers: 
As we know that the number of authors contributing 
only 1 paper is 2004, therefore, no. of authors constituting 
only 2 paper may be calculated by the formula. 
Number of authors publishing 'n' paper 
No. of author producing one paper 
^ ' • 
On substituting, 
n = 2, in the above formula 
No. of author publishing 2 papers 
2004 2004 
v2 (2)^  4 = 501 (i.e. 151 < 501). 
The number of authors publishing 2 papers should be 
501 . However, an analysis of the data indicates that only 
151 authors have contributed 2 papers which is far less than 
the figure, obtained by applying the law. 
2 . 2 . Authors Contributing 3 papers: 
No. of authors publishing 3 papers 
= ^ = ^  = 222.6 = i.e. (46 < 222.6) (3)' 9 
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But the present analysis shows that only 46 authors 
have contributed 3 papers, which is far less than the figure 
obtained by applying Lotka's Law. 
2 .3 . Authors Contributing 4 papers: 
On putting n = 4 in the formula 
r .u ui- u- ^ 2004 2004 
No. or authors publishing 4 papers = —z—= = 
' ^ ^ 4' 16 
125.2 = (i.e. 26 < 125.2). 
The present analysis shows that only 26 authors 
contributed 4 papers which is again far less than the 
calculated figure. 
It may be concluded that the trend of research now a 
days, have changed as compared to the period, when law 
was formulated. That is why on the basis of the analysis of 
the present data, it is difficult to satisfy the Lotka's Law. 
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CONCLUSION AND IMPLICATIONS 
Bibliometric is now generally accepted by research 
scientists, engineers and technologists that scientific and 
technical communication comprise the life blood of research 
and development. Bibliometric analysis is becoming an 
important research tool for the understanding of science, 
scientists , scientific contributions and publications. 
Bibliometric techniques are being applied for the 
management of science, analyzing the utility of journal and 
fields and measuring the performance of scientist. 
The present study is done to identify the distinguished 
characteristics of "Pesticides" with the help of well 
established method of bibliometrics. The source document 
selected for data collection is Biological Abstract. The 
subject field selected "Pesticides" which deals with the 
study of different types of pest like birds, rodents, mites, 
insects, nematodes, fungi, bacteria, viruses vectors and 
chemicals etc. the data analysis permits as to draw certain 
conclusion which are: 
• On the periodicals used most frequently 
• The distribution of cited serials according to their 
country of origin and languages. 
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• The principal bibliographic form. 
• The obsolescence of Pesticides literatre. 
• Application of bibliometric laws on the Pesticides 
literature. 
Table- 7 gives a ranking list of 343 journals. The most 
productive periodicals in the field of Pesticides. 
s. 
No. 
1. 
2. 
3. 
4. 
5 
Name of Journals 
Journal of Agriculture and Food 
Chemistry 
Pest Management Science 
Journal of Pesticide Science 
Pesticide Science 
Pesticide Biochemistry & Physiology 
Frc. 
221 
168 
160 
158 
143 
% age 
6.44 
14.90 
4.66 
4.60 
4.17 
This study will help the librarian in deciding as to 
which periodicals in "Pesticides" may be subscribed in the 
library. 
Country wise distribution is very important to 
determine the geographical scattering of cited journals, 
while studying the use pattern of research literature in a 
particular discipline like pesticides. 
It is clear from the Table - 1 that the literary output of 
U.S.A. is more as compared to other countries, as it 
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accounts for about 38.33% of the total data. The 2"^ 3'\ 
4'^ and 5*^  positions were held by UK (18.99%), Japan 
(11.92%), India (7.11%), and Netherlands (4.14%) 
respectively. In this table 42 countries have been listed, this 
also shows the wide range of the source document 
(Biological Abstracts). This study will help the librarian in 
deciding from which country he has to procure the 
documents. 
Chronological study in Table-6 shows that maximum 
number of items have originated during the 2001 (23.51%). 
The other productive years are 2000 and 1998 accounting 
for 20.91% and 17.29% literature respectively. This study 
shows how currently information is being published by 
Biological Abstracts. 
Language wise analysis shows the most dominant 
language of scientific communication in the field of 
Pesticides. Table - 4 shows that 77.24% literature in the 
field of Pesticides is published in English language. 
Pesticides is being published in other languages such as 
Japanese (6.00%), French (3.06%), Greek (2.95%), Chinese 
(2.27%) and so on. This analysis suggests that scholars 
should know at least one foreign language other than 
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English and librarians should have adequate translation 
facilities. 
Subject dispersion analysis in Table-8 shows that 
58.89% literature belongs to Agriculture and other 
disciplines like Biology - Entomology, Agriculture -
Crop Protection and Soil, Biology and so on. This study 
may help the librarian in the provision of abstracting, 
indexing, CAS and SDI services. 
The foremost conclusion drawn from Tables-1 which 
shows world output is dominated by the periodical articles, 
73.42% of the total data was found to be in form of articles. 
Ranking of authors has been done to know the eminent 
personalities in the field of Pesticides. From this analysis it 
was found that 932 items (27.18%) were contributed by 
single author, 2496 items (72.81%) by multiple authors. 
From Table-2 the eminent personalities in the subject under 
the study were found to be 
J. Rouchaud (22 items) 
0 . News (21 Items) 
R. Bulcke (19 Items) 
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The ranking of authors shows that in modern era 
research on the subject is conducted as joint ventures. This 
also shows the complexity of research work and also 
interdisciplinary nature of the research topics. 
At last the bibliometric laws such as, Bradford's Law 
and Lotka's Law have been applied and satisfied. 
Bibliometric studies are of much significance for the 
designers of catalogue codes, for the compilers of 
bibliographies and for the organizers of scientific 
information. Further research is required to establish its 
impact on the organization of research and communication 
pattern of scientists in the field of "Pesticides". 
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